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INTRODUCTION 


This Field Engineering Technical Manual 
is prepared in a revised format as follows: 


1) Volume 1, Operation and Maintenance 
2) Volume 2, Illustrated Parts 
3) Volume 3, Theory of Operation 


The division of the manual into volumes 
provides a more complete concentration of 
the subject matter with respect to machine 
maintenance and theory. 


Correspondence regarding this manual 
should be directed to: 


Manager, Hardware Support - TIO 
Winnipeg | 
Burroughs Business Machines Lim- 
ited | 
51 Burmac Road 
PO Box 861 
Winnipeg, Manitoba 
Canada, R3C - 2P7 
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SECTION 1 
FUNCTION AND OPERATION 


GENERAL DESCRIPTION (DDEC) interfaces one B 1700 or B 1800 Series com- 


, : ; puter to a maximum of 8 disk drives. The disk drives 
Disk Drive Electronic Controller may be any mix of B 9484-2, -5 or B 9494-4 drives 


The B 9499-6 Disk Drive Electronic Controller (205, 206, or 207). 


Br 


Figure 1-1. Disk Drive Electronic Controller 
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Su bsystem 


The DDEC receives commands from he Disk 
Pack Control (D.P.C.) in the central system, and in- 


terfaces with the required drive in order to complete. _ 


the command. A typical command from the D.P. 2 

might be: 

Read on unit 5 wartine at sector 472824, 
The following is the function of DDEC: 

1) Select the required unit. 


2) Decode the sector address into cylinder, Head 


and sector address for the type of drive. 

3) Issue a seek command if necessary. 

4) Read the addresses on the track until the re- 
quired address is read. 


5) Read the data into the DDEC. convert it from — 
Serial to parallel and transfer to the D. P. C. 16 | 


bits at a time. | 

6) At the conclusion: of the Spain report a re- 
sult descriptor to the D.P.C. informing it of any 
errors detected duane the operation. 


-NOTE | 
This is an over- simplified explanation 
intended to illustrate the operation: in 
general terms. Actual operating details 
may be obtained. in ‘Volume 3, oy 
of Operation. 7 


In addition to reading, the DDEC ae ee other 
operations such as write, initialize, verify, relocate, 


read maintenance, and read Extended. Result De- 


scriptor. The intention of this volume is not to ex- 
plain each of these operations. Volume 2 explains 
each in detail. | | 


Error Detection 


Error protection ‘code’. (firecode) on every sector 
on disk enables the DDEC to. detect read errors and 


* 1D 


to ‘efor’ dies system. The system retries a toa Op-. 


eration if a read error occurs. Software attempts cor- 


rection of a read error. 


The DDEC can do error correction onaB 9494- 
4 (207) disk drive. It does error correction on a sin- 
gle sector basis when asked by the processor. 


Local Operation — | 


On line operations are simulated by a field engi- 
neer using the DDEC maintenance panel. Mainte- 


nance logic throughout the DDEC allows all 


operations to be run in local mode for troubleshoot- 
ing both the drive and the DDEC. 


- Operator Controls 


The front operator panel has two push button 
switches. The switch on the left is the POWER 
switch. Pressing it puts the DDEC on or off. The 
switch on the right is the REMOTE switch. Pressing — 
it puts the DDEC online to the processor or offline 
for local operation. é 

Note that the DDEC has a Power. Reset Timer. 
For 25 seconds after pressing the power switch to 


the on state, the DDEC is not able to Pee any 
Operations either online or offline. © _ 


A circuit breaker CB3 provides” oie: to the 
DDEC logic power supply. Remove the DDEC front 


- panel to find the circuit breaker on the Power Sup- — 
ply. It must be in the up position for the DDEC to 
‘operate. Two circuit breakers CB1 and CB2 provide 

- power to the disk drives. Remove the DDEC rear 


panel to find CB1 and CB2 on the power supply. 
They must be in the uP position for the drives to Op: 
erate. _ 
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SECTION 2 
INSTALLATION 


SITE REQUIREMENTS 
Floor Space 


Inches CM 
Width 22 54 
Depth (including maintenance 102 257 
clearance) 
Height 44 112 


Normally the DDEC is bolted to one disk drive or 
between two drives. 


Power 


Input power is wired directly by an electrician. 
The wiring must enter the DDEC through the hole 
in the frame base at the right side. The DDEC can 
be powered by 60 Hz or 50 Hz power, either phase 
to phase or phase to neutral. Input voltage must be 
208 to 240 volts AC. Many alternatives are given in 
this section under the title Power Conversions. Note 
that if the DDEC is wired to a single phase either 
line to line or line to neutral, a 1 x 4 Configuration 
is the maximum. 

The DDEC provides power to the disk drives. 
Since the drives can be a mixture of B 9484-5 (206) 
and B 9494 - 4 (207), total power requirements for 
the subsystem can vary. Table 2-1 gives combina- 
tions of frequency and voltage and the drive and 
DDEC power requirements for each. Use Table 2-1 
to calculate the total subsystem power requirement. 


Cable Length 


Four cable kits are available for the disk subsys- 
tem using the 206/DDEC 


Cable Kits 1x2 1x4 1 x 6 1x 8 


Part Number 2781 0050 2781 0068 2783 3680 2783 3698 

I/O Cable 12 Ft. 1 
I/O Cable 14 Ft. 1 2 2 
A/C GND 2 Ft. 1 1 2 
A/C GND 3 Ft. 1: 1 g oe Ws 
DC Logic 

GND 3 Ft. 2 : 4 4 
DC Logic 

GND 4.5 Ft. 2 2 4 


Environment 


Operating 
PEMPETArNNe - 60 to 100 deaees F. 
| -- 16 to 38 degrees C. 


Relative humidity 10 to 90 percent. 
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Shipping and storage 
Temperature - 50 to 160 degrees F. 


- 45 to 71 degrees C. 
Relative humidity up to 95 percent 


Unpacking Instructions 


The DDEC is shipped from the factory in a crate. 
The crate is a pallet, cushion supports for the 
DDEC, tri-wall card board top and four sided box. 
The DDEC is in a polyethylene bag. Styrofoam edge 
guards are put between the DDEC and the crate. 
The pallet, sides and top are held together with two 
straps. 

To remove the DDEC from the packing crate: 

1) Remove the two straps holding all together. 

2) Remove the cardboard top. 

3) Remove the edge guards from inside the crate. 

4) Lift the cardboard box from the DDEC. 

5) Remove the polyethylene bag from the D DEC. 

6) Lift the DDEC from the pallet. At least two 

people are required to lift the DDEC safely. 


DDEC Installation 


After uncrating the DDEC, place it in 
approximately the position where it is finally to be 
installed. Before any drives are placed beside it, 
some check-out and cabling must be done. 


Preinstallation Checkout 


The following checks must be made with no power 

applied to the DDEC 

1) Remove the front, rear, and side eanelé from 
the DDEC 

2) At the rear of the DDEC remove the tape 
which holds the circuit cards in the card cage. 

3) Press each circuit card to be sure it is fully in- 
serted into the backplane. 

4) On the power supply on the base of the 
cabinet, remove the six bolts which hold the 
power supply cover to the sides. 

5) Inspect the power supply for shipping damage 
including loose wires, scraped wires or loose 
components. 

6) On the outside of the power supply, at the right 
rear side locate the AC/DC ground shorting 
jumper wire. Remove the nut securing one end 
of this wire and pull that end from its stud. 

7) Using a VOM or DVM measure the resistance 

- between the frame and the DC ground stud on 
_the backplane. The DC ground stud is on the 
right side of the backplane when facing the 
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wired side, The resistance should be greater 

- than one megohm. | | 

8) Replace the eHoptine jumper wire removed in 

— step 6. 

9) Remove the AC cover on the right side of the 
power supply. 

10) Switch CB3 to the down (off) position. CB3 is 
located on the front cover of the power sup- 
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11) Using a VOM or DVM measure the resistance 


between TB1 terminals 1, 2, 3 and 4. All com- 
_binations must measure greater than one me- 
gohm. 


_ oe Switch CB3 to the up (on) position. The resis- 


tance between TBI-1 and TB1-2 must be low 
_ but is greater than 0.6 ohm. Switch CB3 to the 
down (off) position. 


ae wf 7 13) Bepere the power supply top cover. 


‘Table 2- 1. Subsystem Power Requivenieiia 


~ START WORST 
UNIT FREQ. VOLTAGE CURRENT A |CASEA BTU/HR KCAL/HR 


B9284-2/5 
205/206. 
DUAL. 
DRIVE 


B9494-2 


B9494-4 
(DUAL 
SPINDLE 
207. 
DRIVE) 


B9499-6 
206/7 
DDEC 


AC Power Input 


is not the same as aie requiied power as stamped on 
the machine label, some change must be made to the 
‘DDEC. See the changes below the heading Power 


Conversions in this section. 


Power input cables must be installed by an Sect: 
cian. The field engineer must determine the specifi- 
cations of the available power. If the available power 


22 
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The following procedure is to be used to connect 

the AC input lines to the DDEC 

1) Remove the AC cover from the right side of the 
power supply. 

2) The hole-piece through which the input cable 
passes to TBI is designed for conduit pipe to 
be clamped. The conduit must pass up through 
the hole in the DDEC base, then turn 90 degrees 
to be clamped at the hole-piece beside TB1 

3) If the normal 3 phase, neutral, and ground in- 
put wires are provided, connect. 


Phase A to TBI - 1 

Phase B to TBI - 2 

Phase C to TBI - ; 

Neutral to TB] - 

Ground to E7 ee under and to the left of TB1) 


4) Replace the AC cover. 

Verify that the transformer tap chosen on the 
DDEC power supply at TB3 is rated the same as the 
input voltage. The method for making changes is un- 
der the heading Voltage Tap Conversion in this sec- 
tion. 


DDEC to D.P.C. Cabling 


The interface between the DDEC and the D.P.C. 
in the processor is a 25-wire coaxial cable. Before 
positioning drives beside the DDEC install the pro- 
cessor interface cable. Pass the cable up through the 
hole in the base of the DDEC cabinet and bring it 
to the rear of the card cage. Attach it to circuit card 
16 (third card from left in the lower row of cards). 
The processor end must connect to the D.P.C. at the 
I/O connector panel. 


Subsystem Installation 


Before proceeding with these installation steps be 
sure that all AC input wiring to the DDEC has been 
done, that the necessary conversions have been 
made to the DDEC power wiring, and that the pro- 
cessor interface cable has been installed in the 
DDEC 


Cabinet Bolting Procedure 


The disk drives are shipped each with a set of 
brackets to bolt it to the drive or DDEC next to it. 
Install the bolting hardware using the procedure 
which follows, position the drives beside the DDEC 
and level all cabinets, and then complete the wiring 
for the subsystem. 

1) Remove all panels from all cabinets. 

2) Sort front and rear bolting brackets. In a set 
there are two long brackets painted black for 
the cabinet front members. There are two small 
brackets which are cadmium plated. They are 
for the cabinet rear members. — 

3) Move the cabinets near to their final positions 
but leave one or two feet between them. 
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4) Mount left-hand and right hand front brackets 
to adjacent vertical frame members at the front 
of the cabinets. Each is secured with four 8-32 
screws with lock washers and flat washers. Do 
not tighten the mounting hardware until align- 
ment has been done. 
Mount left-hand and right-hand rear brackets to 
adjacent vertical frame members at the rear of 
the cabinets. Each is secured with two 8-32 
screws with lock washers and flat washers. Do 
not tighten the mounting hardware until align- 
ment has been done. 
6) Move the first drive into it’s final position be- 
side the DDEC 
7) On the cabinets just aligned, move the front 
bracket which has slotted mating holes so that 
it is flush with the front of the frame and tight- 
en it’s mounting screws. Move the adjacent 
bracket with tapped holes so that it is behind 
the bracket on the other cabinet. Tighten the 
mounting hardware. 


NOTE 

Step 7 requires sliding the cabinets 
apart and back together several times 
to place the brackets correctly. Re- 
member that the bracket with slotted 
holes must finally overlap the bracket 
with tapped holes when the cabinets 
are brought together. This permits the 
screws which hold the brackets togeth- 
er to be installed and tightened from 
the outside of the cabinet. 


5 


~~ 


8) Repeat step 7 for the rear brackets. 

9) Follow the above procedure for all cabinets. Fi- 
nally move all cabinets to their positions with 
front and rear brackets overlapping correctly. 

10) Level the cabinets and align their top panels 

by lowering and adjusting the four levelling 
jacks in each cabinet. 

11) Install two 8-32 screws, lock-washers and flat 

washers in each set of front brackets and one 
screw and washer in each set of rear brackets. 


Cabling 


For B 9495-5 (206) disk drives a cable trough is 
formed along the rear of the cabinets. All intercon- 
necting cables are laid in the J member brackets be- 
hind the rear frame uprights on each drive. This per- 
mits the rear covers to be installed on the drives ae | 
DDEC with no cable interference. 

For B 9494-4 (207) disk drives a cable trough is 
formed along the top of the cabinets. Remove the 
top covers of the drives and lay interconnecting ca- 


bles in the trough. To reach the DDEC the cables 


pass down the cable trough on the side of the drive 
closest to the DDEC More cabling information is 
found in the installation section of the drive techni- 
cal manual. 
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Power Distribution _ 

The disk drives in the subsystem are powered 
from the four receptacles at the rear of the DDEC 
_ power supply. Before proceeding, place all circuit 
breakers in the off position. 

Lay the drive power cables in the cable trough 
and insert the plug for each in one receptacle at the 
rear of the DDEC Store excess cable at the drive. 


CIRCUIT 
CARD 
14 OR 15 


1/0 CABLE 


Grounding 


Ground cables come as part of ‘fe cable kits. 


They are green. The heavy gauge cables are AC 


ground cables. The lighter gauge cables are DC 
ground cables. 

The installation section of the days technical man- 
uals has information about ground interconnection 
which is useful. 


CIRCUIT 
- CARD 
140R 15 


I/O CABLE 


Figure 2-1. Cabling Configuration Example 


| Figure 2-1 gives an example of a 1 x 8 mixed sub-— 


system with four B 9494-4 (207) drives and four 
B 9484-5 (206) drives. The AC and DC ground cables 
are shown in figure 2-1. 

_ The following rules apply to ground cables in the 
subsystem: 


1) Link all the machines in a daisy chain between | 


AC ground connections. 

_2) Each DC ground in the drives must be joined 
with a separate wire to the DC common termi- 
nal block at the rear of the DDEC power sup- 
ply. The common ground point where AC 
ground and DC ground are joined is the DDEC 
The B 9494-4 (207) drive has only one DC 
ground for both drives since the DC power sup- 
ply is common. The B 9484-5 (206) has a 

- separate DC ground for each spindle. 
3) Route all ground wires in the cable trough. 


AC - DC Ground Jumper 


The DDEC provides a common connection for AC 
and DC ground. The DDEC is shipped with AC 
ground and DC ground joined by a jumper wire. 

If isolation is required between AC ground and 
DC ground remove the jumper wire. It is located on 
the right side of the power supply, at the rear of the 


DDEC-. It joins the two terminals labelled E2 (DC 


ground) and E6 (AC ground). 
DDEC/DPD Cables 


The drive interface coaxial eae is provided in the 
cable kit. One cable is required for four spindles 
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(two drives). For units 0, 1, 2 and 3 connect one in- 
terface cable to circuit card 14. For units 4, 5, 6 and 
7 connect one interface cable to circuit card 15. 
Lay the drive interface cables along the bases at 
the rear of the 206 drives and along the cable 
troughs on top of the 207 drives (top cover re- 
moved). Connect the interface plugs to the drive re- 
ceptacles. The plugs are marked 1 to 4 correspond- 
ing to spindle address 0 to 3 and 4 to 7. 
_ See figure 2-1 for an example of cabling. Also see 
the installation section of the drive technical manuals 
for more cabling information. 


Configuration Switches 
- Document 07.03.01 in the T and F Document 


package shows two sets of switches which designate 
to the DDEC the subsystem configuration. 


Drive Present Switch 


_ This is located on circuit card 04. It is a set of 
eight switches in a dual-in-line package at location 
B4 on the card. Figure 2-2 shows which switch cor- 
responds to each drive unit. The on position desig- 
nates that unit present. Set these switches to indi- 
cate the same drive units present as the jumper chip 
in the DPC indicates. | 


Drive Type Switch 


This is located on circuit ened: 03 at location D1. 
In the on position, the switch designates the unit a 
B 9494-4 (207) type drive. In the off position, the 
switch designates the unit a B 9484-2/5 (205/206) type 
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PIN 1 HERE 


DRIVE PRESENT \ 
SWITCH 


UNIT 7 
UNIT 6 
UNIT 5 
UNIT 4 
UNIT 3 
UNIT 2 
UNIT 1 
UNIT O 


DRIVE TYPE 
SWITCH 


Figure 2-2 Configuration Switch 


drive. These switches must be correct for the DDEC 
to communicate with the drive. The unit type jump- 
ers in the DPC must correspond also. See the 
jumper chip instructions for the disk pack control in 
the processor. 


Power Conversions 


The DDEC is shipped from the factory wired for 
one of the following configurations: 

1) 60 Hz, 3 phase, line to line voltage of 208 to 

240 volts. 

2) 50 Hz 3 phase, line to line voltage of 208 to 240 

volts. 

The field engineer must check which transformer 
primary tap is used at TB3 on the power supply. If 
the tap used is different from the input voltage avail- 
able, change the connection at TB3. See Voltage 
Tap Conversion in this section. 

The DDEC label is attached to the base of the ma- 
chine, behind the front panel. It gives the configura- 
tion for which the DDEC is wired. If there is any 
difference between that configuation and the power 
available, one or more of the SOHOWINE deviations 
- must be made. 

1) 50 to 60 Hz Conversion 
2) 60 to 50 Hz Conversion 
3) Single Phase Conversion 
4) Phase to Neutral Conversion 
5) Voltage Tap Conversion 


50 to 60 Hz Conversion 


1) In 50 to 60 Hz conversion kit check that the 
transformer suppHed bears part number 2783 
6683. | 
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2) Ensure that all AC power is removed from 
DDEC by first disconnecting any known power 
source. 

3) Remove all side panels by loosening the two 

clamps at the bottom of the frame below each 

panel with a 7/16 inch open end wrench, then 
raising each panel and pulling it away from the 
frame at the top end. 

Remove the AC cover on the right side of the 

power supply with a flat screwdriver applied to 

its four screws. With an AC voltmeter measure 
between all terminals of TB1. There should be 
no voltage indicated. 

Remove the six screws securing the top cover 

of the power supply using a flat screwdriver. 

Slide the top cover forward and out of the ma- 

chine. 

6) Remove the four screws securing the front cov- 
er of the power supply. Allow the front cover 
to rest loosely away from the power supply. 

7) Unplug J7 and P7 and remove P7 from the front 
panel with a flat screwdriver used to compress 
the springs holding it to the sheet metal. 

8) On the printed circuit board on the top of the 
power supply module, remove the screw 
holding the white wire to the board in the front, 
left corner, marked TB4, 5V out (left terminal). 

9) In the same location as step 8, remove the 
screw holding two black wires to the board, 
marked +5VRTN (right terminal). 

10) At TB3 in the lower, front mght corner of the 
power supply module, remove the screw 
holding the green/yellow wire to the separate 
terminal screw with a ground sign i 
(above TB3). 

11) At TB3 remove all wires from the (erminal 
SCrews. 

12) Remove the two screws securing the front of 
the power supply module to the base of the 
DDEC using a long flat screwdriver. 

13) Loosen but do not remove the corresponding 
two screws securing the rear of the power 
supply module. | 

14) Grasping the power supply module by its built 
in handles on the front, pull it slightly forward 
then tip it up and lift it from the power supply 
and place it on a table. 

15) Unplug the three secondary output wires of 
the transformer from the top of the printed cir- 
cuit board. These wires are brown, brown and 
purple and are plugged onto terminals marked 
F, B, and A. (it does not matter which brown 
wire goes to F or which goes to B). 

16) Using a flat screwdriver remove the three 
screws holding the two red wires and one blue 
wire to terminals marked C, E, and D on the 
top of the circuit board. (it does not matter 
which red wire goes to CG, or which goes to 

-B). 


4 


A 


5 


ww 
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1” Reniove’ the two ine screws. ‘and font wash- 
ers holding C103 and the two screws and four — 
washers holding C102 (both are marked) to the © 
a printed circuit board on Etep of the power sup-— 

ply. 


18) Using a Phillips pee eee remove the seven __ 
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| screws around the edge of. the circuit board 


then raise the board from the metal frame and 


set it on one side. At this time note the part 


19) 


number. stamped on the 50 Hz transformer. It 


should be 2783 7244. — 7 
At the inside of TB3 described in step 10, unp- 
lug the blue wire from the terminal marked | 


com (far right). Unplug the black wire from 


the terminal marked 200V (second from right). 
Unplug the orange wrie from the terminal 
marked 220V (third from right). Unplug the 


yellow wire from the terminal marked 230V 


- (fourth from right). Unplug the red wire from 


the terminal marked 240V (fifth from right). 


20) 


21) 


22) 


At the rear base of the power supply module, 
remove the rubber cap covering the end of 


~ . C101) Unplug the two white wires from the 
7 terminals of C101, (it does not matter which 


white wire goes to which terminal). 


Unbolt the transformwer from the base by re- 


moving the four nuts. using a 7/16 inch nut 
driver. Lift the transformer from the power 
supply. 

From the 50Hz - 60Hz conversion kit take the 
transformer and ensure the part number 
stamped on it is 2783 6683. If correct, bolt it 


to the base of the power supply module using 


the four nuts removed in step 21) Place the 


transformer so that the side with wires is. on 


23) 


24) 


the inside of the power supply. 


Remove the label above TB3 indicating a 
_50Hz power supply and replace with the 60Hz 
from the kit with new voltage assignments for 


the terminals. 
Remove the label showing the part number of 


the power supply module as 2782 3789 and re- 


— . 
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place it with the new lable from the conver- 


sion kit with part number 2783 7872. 
Plug the blue wire from the transformer which | 


has a plug end into the rear of TB3 at the ter- 
minal marked common (far right). ‘Plug the 


black wire onto TB3 terminal. marked 208V 


(second from right). Plug the orange wire onto 


_TB3 terminal marked 240V (third from right). 


26) 


Plug the two white wires on to each terminal 
of C101 at the left rear base of the power sup- 


| _ ply. Replace the rubber cap on C101), (it does 
not matter which white wire goes to which ter- 


27 


ew’ 


minal. a 3 
Replace the circuit oaid on ‘the metal frame, 


taking | care to: hold the remaining transformer 


wires so that they curl around the front of the 


board to its top without pinching them be- 
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Ne 


ee tween any ‘components. ‘GSeoute the board to 
the metal with the seven Phillips screws re- 
moved in step 18. 3 7 
28) Plug one brown wire fam the transformer on- 
to the circuit board terminal marked F at the 


- ‘center front of the board. Plug the other brown 


-.- wire onto the board terminal marked B. It 


-. does not matter which brown wire goes to ter- 


. minal F and which goes.to. terminal B or 


which red wire goes to terminal C and which 


goes to terminal E. Plug the purple wire onto 
the board terminal marked A. Using the 
SCrews removed in step 16, fasten one red 
wire from the transformer to the board termi- 
nal marked C, the other red wire to the board 
terminal marked E, and the blue wire to the 


- board terminal marked D. 


29) 


30) 


Secure the two capacitors C102 and C103 to 
the circuit board using the two screws for 
each removed in step 17. 

Reinstall the power supply module in ‘the base 
of the DDEC by setting it forward of its final 
position, and then sliding it to the rear to 
engage the two screws securing it to the base 
at the rear. Refit two screws at front and tght- 


; en all four screws. 
31) 


Connect the white wire to the TB4 terminal 
marked 5 Volt (left terminal) in the left front 


corner of the circuit board using the screw Te- 


32) 


moved in step 8. 
Connect the two black wires to TBA aa 


marked SVRTN (right terminal) Osine the 


+33) 


screws removed in step 9. 

Connect the green/yellow ground wire ‘to the 
TB3 terminal marked with the ground | sign 
= ote ae using ine screw removed in 


= ‘step 10. 
34) 
power supply module, connect one white AC — 


At TB3 in ‘the lower front seit corner of the 


input wire, along with the white wire from 


each of the two sheathed fan harness cables 


all to TB3 terminal marked com (far right ter- 


minal). The other white AC input wire along — 


~ with the black wire from each of the sheathed 


fan harness cables should be connected to the 
appropriate terminal of TB3 depending on the 


voltage source. Determine from the electrician 
what. voltage the source is before connecting 
_ these wires. The second from right terminal is. 


for 208V input. The third from right terminal 


is for 240V input. It does not matter which 


35) 


36) 


white AC input wire goes to com, ‘and which 
goes to the voltage input terminal. | : 
Mark in ink the power conversion label 2783 

7608 with the correct voltage, frequency and 
phase information, and attach this. adjacent to. 
the machine nameplate label at the rear. 
With circuit breaker CB3 on front cover pow- 


er supply turned off, apply AC power source 
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to the machine. With an AC voltmeter meas- 
ure the voltage between TB3-1 and the other 
terminal of TB3 connected in step 34. Be sure 
that the terminals used on TB3 in step 34 cor- 
respond to the voltage measured here. Change 
the terminal used in step 34 if necessary, being 
sure AC source is disconnected before making 
changes. 

37) Using the four screws removed in step 6, fa- 
sten the front cover power supply to the rear 
cover power supply. 

38) Using the six screws removed in step 5, fasten 
the top cover power supply to the rear cover 
power supply. 

39) Refit the AC cover over TBI and secure with 
the four screws removed in step 4. 

40) Turn CB3 and check that all fans. operate. 

41) Refit all side panels to the DDEC by engaging 
them in the two holes at the top, then tighten- 
ing the two Uamps in the frame below each 
panel. 


60 to 50 Hz Conversion 


1) In 60 to 50 Hz conversion kit check that the 
transformer supplied bears part number 2783 
7244. 

2) Ensure that all AC power is removed from 

DDEC by first disconnecting any known power 

source. | 

Remove all side panels by loosening the two 

clamps at the bottom of the frame below each 

panel with a 7/16 inch open end wrench, then 
raising each panel and pulling it away from the 
frame at the top end. | 

Remove the AC cover on the right side of the 

power supply with a flat screwdriver applied to 

its four screws. With an AC voltmeter measure 
between all terminals of TB1) There should be 
no voltage indicated. 

Remove the six screws securing the top cover 

of the power supply using a flat screwdriver. 

Slide the top cover forward and out the ma- 

chine. 

Remove the four screws securing the front cov- 

er of the power supply. Allow the front cover 

to rest loosely away from the power supply. 

7) Unplug J7 from P7 and remove P7 from the 
front panel with a flat screwdriver used to com- 

press the springs holding it to the sheet metal. 

8) On the printed circuit board on the top of the 
power supply module, remove the screw 
holding the white wire to the board in the front, 
left corner, marked TB4, 5V out (left terminal). 

9) In the same location as step 8, remove the 
screw holding two black wires to the board, 
marked +5VRTN (right terminal). 

10) At TB3 in the lower, front right corner of the 

power supply module, remove the screw 
holding the green/yellow wire to the separate 


3 


~~ 


4 


= 


5 


New” 


6 


— 
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terminal screw with a ground sign —& 
(above TB3). 

11) At TB3 remove all wires from the terminal 
SCrews. 

12) Remove the two screws securing the front of 
the power supply module to the base of the 
DDEC using a long flat screwdriver. 

13) Loosen but do not remove the corresponding 
two screws securing the rear of the power 
supply module. 

14) Grasping the power supply module by its built 
in handles on the front, pull it slightly forward 
then tip it up and lift it from the power supply 
and place it on a table. 

15) Unplug the three secondary output wires of 
the transformer from the top of the printed cir- 
cuit board. These wires are brown, brown and 
purple and are plugged onto terminals marked 
F, B, and A. It does not matter which brown 
wire goes to F, or which goes to B. 

16) Using a flat screwdriver remove the three 
screws holding the two red wires and one blue 
wire to terminals marked C, E, and D on the 
top of the circuit board. (it does not matter 
which red wire goes to 'C or which goes to E). 

17) Remove the two large screws and four wash- 
ers board on top of the power supply. 
Using a Phillips screwdriver remove the seven 
screws around the edge of the circuit board 
then raise the board from the metal frame and 
set it to one side. At this time note the part 
number stamped on the 60Hz transformer. It 
should be 2783 6683. | 

19) At the inside of TB3 described in step 10, unp- 
lug the blue wire from the terminal marked 
com (far right). Unplug the black wire from 
the terminal wire from the terminal marked 
240V (third from right). 

20) At the rear base of the power supply med ule: 
remove the rubber cap covering the end of 
C101) Unplug the two white wires from the 
terminals of C101, (it does not matter which 

_ white wire goes to which terminal). 
21) Unbolt the transformer from the base by re- 
moving the four nuts using a 7/16 inch nut 
driver. Lift the transformer from the power 
supply. 
From the 60Hz - 50Hz conversion kit take the 
transformer and ensure the part number 
stamped on it is 2783 7244. If correct bolt it 
to the base of the power supply module using 
the four nuts removed in step 21) Place the 
transformer so that the side with. wires Is on 
the inside of the power supply. 

23) Remove the label above TB3 indicating a 
60Hz power supply and replace with the 50Hz 
label from the kit with new voltage assign- 
ments for the terminals. 
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oe 
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24) Remove the label showing the part number of 
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| othe power spel module: as 2783 7872. anal re- 


place it with the new label from the conver-— 


-. sion kit with ‘part number 2783 3789. 
. 2) Plug the blue wire from the transformer which 
_. has a plug end into the rear of TB3 at the ter- 
- minal marked common (far right). Plug the 
black wire onto TB3. terminal ‘marked 200V 
(second from right). Plug the orange wire onto 
_TB3 terminal marked 220V (third from right). 
Plug the yellow wire onto TB3 terminal 
- marked 230V (fourth from right). Plug the red 


wire onto TB3 terminal marked 240V (fifth 


-. from right). - 
26) Plug the two white wires on. 16. wench terminal 
_ of C101 at the left rear base of the power sup- 
_ply. Replace the rubber cap on C101) (It does 
not matter which white wire goes to which ter- 
minal). : 
27) Replace the circuit ‘board on the metal frame” 
| taking care to hold the remaining transformer 


_ wires so that they curl around the front of the: . 


board to its. top without. pinching them be- 
- tween any components. Secure the board to 


- the metal with the seven Phillips: screws re- 


moved in step 18. 


7 28) Plug one brown wire from the transtonmet on- — 


to the circuit board terminal marked F at the 
center front of the board. Plug the other 
brown wire onto the board terminal marked 
B. It does not matter which brown wire goes 
to terminal C and which goes to terminal E. 
Plug the purple wire onto the board terminal 
marked A. Using the screws removed in step 
. 16, fasten one red wire from the transformer 
to the board terminal marked C, the other red 
wire to the board terminal marked E, and the 
- blue wire to the board terminal. marked D. 
- 29) Secure the two ‘Capacitors C102 .and C103 to 
the circuit board using the two screws for 
each removed in step 17. , 
Reinstall the power supply module i in the base 
of the DDEC by setting it forward of its final 
position. then ‘sliding it to the rear to engage 
_ the two screws securing it to the base at the 
rear. Refit 2 screws at sont and tighten all 
four screws. 
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- moved in step 8. : 
32) Connect the two ‘biackes wires : to TB4 terminal 
marked SVRTN (right terminal) — using the 
screw removed in step 9. 
33) Connect the green/yellow ground wire to the 
terminal marked with the ground sign a 
- above TB3 using the screw removed in step 
10. 


34) At TB3 i in the iene front right corner of the 


‘power supply 2 module, connect one white AC | 


Connect the whites wire to the TB4 ‘erininial” 
marked SV out (left terminal) in the left front | 
corner of the circurt board using the screw re- 


input wire, along with the white wire from | 
each of the two. sheathed. fan harness cables | 
all to TB3. terminal marked com (far. right ter- 
minal). The. other white AC input wire along _ 
with the black wire from each of the sheathed. 


- fan harness cables should be connected to the oe 


_. appropriate terminal of TB3 depending on the — 
- voltage source. Determine from the electrician 
~. what voltage the source is before connecting 
- these wires. The second from right terminal is 
for 200V input. The third from. right terminal 
1s for 222V input. The fourth from right termi- 
nal is for 230V input. The fifth from right ter- 
minal is for 240V input. It does not matter 
which white AC input wire goes to com and 

which goes to the voltage input terminal. 
35) Mark in ink the power conversion label 2783 
7608 with the correct voltage, frequency and 
phase information and attach this adjacent to 

- the machine nameplate label at the rear. 
- 36) With circuit breaker CB3 on front cover pow- 
er supply turned off, and CB1 and CB2 on 
rear cover power supply turned off, apply AC 
- power source to the machine. With an AC 

voltmeter measure the voltage between TB3-1 

and the other terminal of TB3 connected in 
step 34. Be sure that the terminals used on 
TB3 in step 34 correspond to the voltage : 
measured here: Change the terminal used in 
step 34 if necessary, being sure AC source is | 
disconnected before making changes. 


: 37) Using the four screws removed in step 6, fa- 


— gten the front cover. power supply to the rear 
cover power supply. 


38) Using the six SCrews removed i in step >: paste 


the top cover power supply to the Tear cover 
power supply. 


39) Refit the AC cover 0 over TBI ‘and secure with - 


the four screws removed in step 4. 
40) Turn CB3 on and check that all fans operate. 


41) Refit all side panels to the DDEC by engaging 


_ them in the two holes at the top, then tighten- 
ing the two clamps in the frame below each 
panel: | 


Single Phase Conversion 


Use this method when only” 2 phase power is _ 


available. Line to line voltage is 208 to 240 volts. 


_ Figure 2-3 shows the meee of connecting the input | 
- power. 


1) Connect line 1 to TB1 terminal 1 and terminal 
3. a 
32) Connect lite. 2 to TBI ferminal 2. 
3) Connect neutral to TB1 terminal 4. 


- ~ 4) Connect ground to E7 below TB1.. 


If the single phase method of installation is used, 


only J3 and J4 may be used to power drives. J3 is : 
, the lower left receptacle ¢ on the ron panel poms | 
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supply. J4 is the upper right receptacle. The drives are wired in the normal line to line manner. 


EXTERNAL POWER SOURCE 


we 


. GROUND 


LINE TO LINE = 208 TO 240 VOLTS 


DDEC 


LINE TO NEUTRAL = 110 VOLTS 


Figure 2-3. Single Phase Input Power Connection 


Line to Neutral Conversion 


When the 206/7 DDEC is powered from an AC 
source which provides 200 VAC to 240 VAC meas- 
ured from line to neutral, two conversions must be 
done. 

1) Rewire the power distribution in the DDEC ac- 

cording to the following procedure. 

2) Select the correct transformer tap according to 
the procedure below the heading Voltage Tap 
Conversion. 

The following rewiring procedure must be per- 
formed to install the DDEC with line to neutral AC 
input power. Figure 2-4 shows the conversion. 

1) Remove the power supply top cover. 

2) Find TB6. It is bolted to the inside of the pow- 

er supply on the right-hand side. 

3) Find CB3. It is bolted to the inside of the front 
cover of the power supply. 

4) Unplug the quick-connect and wire from CB3 
terminal 1. This wire can be identified by its 
extra length. 

5) Uncoil the wire removed in step 4 and pass it 
down the right side of the power supply. Plug 
the quick-connect to TB6 terminal 7. 

6) Be sure the wire does not interfere with the fan 
for the power supply. 

7) Replace the power supply top cover. 

Any disk drives powered from the DDEC must be 

converted to line-neutral operation. 


Voltage Tap Conversion 


Use this procedure when the input voltage is 
greater than the transformer tap rating for which the 
DDEC power supply is wired. The primary tap of 
the power supply transformer must be chosen to cor- 


respond to the input voltage. Figure 2-5 is TB3, lo- | 
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cated on the power supply module, front right cor- 
ner. TB3 terminals are marked for the appropriate 
tap. Terminal 1 must have one input line connected 
as well as one wire from each of the fan harness ca- 
bles. The other input line must go to the correct ter- 
minal of TB3 according to the line voltage. Remain- 
ing fan harness wires connect to the same terminal. 


Checkout Procedure 


The following steps must be used when doing a 
check out of the DDEC and the subsystem after in- 
Stallation.. 


Power on Checks 


1) Be sure that all the requirements have been met 
in this section for powering the DDEC and cab- 
ling it to the drives and the processor. 

2) Be sure that all installation steps for the drives 
have been followed. 

= Move the switch on CB3 at the front of the 
power supply to the up position. Off and offline 
should be indicated on the front operator panel 
switches. If on or online is indicated, press the 
switch to change it to off or offline. 

4) Check that the three fans are operating. One is: 
on the front of the power supply. Two are on 
the sides of the card cage. 

5) Look through the two fans on the card cage to 
see that the airflow switches are activated. The | 
vanes on these switches may be caught due to 
shipping vibration. 


DC Voltage Check 


1) Press the power switch on the pperater panel to — 
light the on indicator. — | 
2) Using a DVM, measure the voltage between 
the two studs on the backplane. The stud on 
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CONNECT ONE AC 
INPUT (FROM CB3-2) 
AND FAN HARNESS 


LABEL ABOVE TB3 (60 Hz) 


LABEL ABOVE TB3 (50 Hz) 


TB3 ON POWER SUPPLY 


CONNECT ONC AC INPUT 
(FROM CB3-1) 
AND FAN HARNESS 


Figure 2-5. TB3 Connections 


the left must be +5 volts referenced to the stud 

on the right (DC ground). 
3) Measure the voltage at the backplane pin 
QHCO1. It must be —5 volts referenced to the 
DC ground stud. 
Adjust the +5 volts and —5 volts using poten- 
tiometer adjusting tool. The adjusting poten- 
tiometers are located on the rear edge of the 
printed circuit card of the power supply unit. 
The top cover of the power supply must be re- 
moved in order to adjust the voltages. Sheet 
07.03.02 of the Test and Field Documents pack- 
age illustrates the voltage adjustment. 
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Clock Frequency Check 


1) Using a frequency counter or oscilloscope, 
measure the internal DDEC clock at the back- 
plane test point DDE17. Be sure that the drive 
clock is not selected at this time. To ensure the 
clock at the test point is local clock, put DDEC 
offline and press MSTR CLEAR on the mainte- 
nance panel. 

2) There is no adjustment of the local clock fre- 
quency. The frequency must be between 9.25 
MHz and 10.75 MHz. 


Local Operations 


1) At the rear of the DDEC observe the address 
counter display. Some LED’s should be illumi- 
nated. 

2) Press MSTR CLEAR on the maintenance pan- 
el. All LED’s on the maintenance panel are il- 
luminated while MSTR CLEAR is pressed. 
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3) Do a test operation from the maintenance pan- 
el. Section 4 of this technical manual gives de- 
tails for doing operations in local mode. The re- 
sult descriptor must be NR and OL since the 
drive is not powered on. 

4) Power on a drive. Ensure that the write enable 
switch on the drive is not illuminated. 

5) Repeat a test operation with a drive powered 

on the heads loaded. The result descriptor must 

have no error bits set. 

Test all operations on one drive. Use caution. 

Write, initialize, and relocate operations de- 

Stroy customer data and system software. For 

all such operations, install a scratch pack or 

use only the maintenance cylinder. 

7) Power On all drives in the subsystem and 
verify that operations can be performed with 
each in local mode. 
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Online Operations 


1) Press the REMOTE switch on the operator 
panel of the DDEC to light the online button. 


2) At the processor, use the latest revision of the 
Disk Pack Diagnostic and its listing to exercise 
the disk subsystem. 

3) If no problems exist in local mode and under 
test from the processor, installation is com- 
plete. Replace all panels on the DDEC and 
drives. | | 

4) Cold start and clear start as inetnicted in the 


System Software Operational guide in order to 


prepare the system for customer use. 
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SECTION 3 
DOCUMENTATION AND COMPONENTS 


REFERENCE DOCUMENTS 


The following is a list of publications which apply 
to the B 9499-6 DDEC. 


Field Engineering Technical Manual: Form 
Number: 
Volume 1, Operation and Maintenance 2011342 
Volume 2. Parts Catalogue 2011359 
Volume 3. Theory of Operation 2011367 
Reference Card 3026929 


Test and Field Documents 


General 


The T & F documents are divided into Sections as 
shown in table 3-1. 


Table 3-1. T & F Sections 


Section Contents 
01 Index . 
02 Block Diagrams 
03 Flow Charts 
04 Timing Diagrams 
05 Control Equations 
06 1.C. Locations 
07 Assembly and Set-up Details 
08 Backplane Circuit Lists 
09 Schematics 
10 MTR 


Each section 1s divided into subjects and each sub- 
ject has a number of physical pages associated with 
it. Each page is numbered according to section, sub- 
ject no., and physical page number. 

Example: 


03.08.01 Page 1 of the flow chart for data transfer 


03.08.02 Page 2 of the flow chart for data transfer — 
09.04.06 Page 6 of the schematic, DM-ERD con- 
trol OP code Decode. 

Description 

Index 


The index lists each subject in each section, giving 
the section no., subject no., title of subject, and the 
Engineering Document Number. 


Block Diagrams 


The block diagrams are intended to assist in un- 
derstanding the structure of the unit. The overall 
block diagram contains the main blocks. Each of the 
blocks in the overall block diagram contains a refer- 
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ence. This reference is a page where a block diagram 
of each of the main blocks can be found. 

In the individual block diagrams, a reference num- 
ber in each block points to the schematic page where 
the logic can be seen. 


Flow Charts 


The flow charts consist of an overall mode flow 
diagram, showing how the modes link together and 
an individual flow for each mode. 

An individual mode flow chart is depicted in figure 
3-1. The flow generally starts at the top left hand 
and flows from left to right. If the conditions above 
the double horizontal line are met, the action below 
the double horizontal line is performed. The action 
performed is sometimes different depending on 
whether the unit selected is a 206 or 207. In some 
cases 206 or 207 is shown as a condition. In some 
cases, two actions are given, however, one action 
has (206) next to it and the other has (207). In some 
cases the flow splits into two, one for 206 and the 
other for 207. 


Control Equations 


The control equations are contained in section 5. 
They are the equations for the control logic only - 
not the complete unti. The control logic consists of 
the logic that controls the flows. The unit was de- 
signed from these equations. 


Schematics 


The schematics are cross-referenced for easy sig- 
nal tracing. Refer to figure 3-2 for details about 
cross-referencing, IC types, IC locations, backplane 
pin locations, IC pin numbering, etc. 

In most cases the signal is named according to the 
function if performs. The Glossary of Terms in ap- 
pendix A of this technical manual explains each sig- 
nal and gives the schemtatic page where the signal 
is sourced. A mixture of positive and negative logic 
is used in TTL. When negative logic is used, signal 
name is terminated with a slash (/). Also the signal 
starts from a negation symbol (bubble) and goes into 
a bubble. — 

NAND, NOR, AND, OR gates are drawn in the 
way in which they are used. Figures 3-3 and 3-4 
show the same logical function. The schematic 
shown in figure 3-3 is used because it is visually eas- 
ler to understand. 

The backplane locations of each printed circuit 
board is marked on sheet 1 of the schematic for each 


board. For example, on page 09.10.01 of the T & F 
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Document package, the words E UPPER are Sonnet ~ corresponds on ee backplane 1 to the upper set of 
above the page number. Sheet one of the schematics pins in column E. 
for circuit board ten is 09.10.01. 10. Circuit board 10 e | 


ENTER cto. 


WORDBITTIME ae 
WORD BIT TIME. 
AND CONDITION - 
WORD BITTIME aa 


WORDBITTIME  —— 
“AND CONDITION = 


calles 
rE eal 
CONDITIONS 


ee —  ACTION3 | ~ ACTION 5. a re 
ACTION 1 (206) ACTION4 — GOTO | 
ACTION 2 i207): | 7 | io ANOTHER © 
| : . MODE 


LOOP 


Figure 3-1. Flow Chart Example 


FROMPAGE2 ‘SIGNAL. .~~—~=SCPINNNUMBERSS = =———<“<i‘iSCSCSCS PAGES 4 
THIS SCHEMATIC. NAME | . es tees se | ANDO OF THIS 
at ee | SCHEMATIC 
CKSMHZ 4 #— an See 
NAME 1/ 


: -INNADRCT 
e DeE08> —— 


FROM SCHEMATIC W 
PAGE = | 


en Poof AD BACKPLANE 
MOTE. yg: .* |< ay # — \ PINLOCATION. 


(74804) — ates NAME 1_ 


BE15 


ICLOCATION. ~—*‘TOS ) SCHEMATIC 17 
idee IO i | PAGE Or . 


4 Figure 3.2. Schematic Details. et ae 
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Figure 3-3. Negative or Function 


Figure 3-4. Positive NAND Function 


Backplane Wirelist 


Section 08 of the T & F Documents contains the 
Backplane Wirelist. Signal names are listed in alpha- 
betical order. The first column after the name is the 
source pin for that signal. 

The From and To columns name every pin which 
is wired into each network. The last column gives 
the level of the backplane wire on the pins. Level 1 
is closest to the base of the pins. Level 2 is further 
out on the pins. There are only 2 levels of backplane 
wiring. 


Component Location System. 


Backplane Pins 


Backplane pins are called up on the schematics 
and the backplane wire list according to the fol- 
lowing example: 

| QFE23 | 
Refer to figure 3-5 to locate this pin. : 

Q - is marked along the top of the backplane. This 
marks a card slot which may be upper or lower. 

F - is marked along the sides of the backplane. 
This gives a horizontal reference to identify 60 pins 
for each card slot. | 
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E - is marked at the top of a column of pins. This 
marks a vertical row of pins on the etch side of the 
card slot. 

23 - is marked at the sides of the backplane. This 
identifies the pin. 


w 


ATATTATTHTT 
TINT 


Ill 


C EC E 
A BcCODEF GH J L MN P Q 


EC EC EC E 


Figure 3-5. Front View Backplane 


Printed Circuit Boards 
IC Locations | 


Figure 3-6 shows the component side of a typical 
printed circuit board. The columns of ICs are let- 
tered from A to H. The rows are numbered from 0 
to 5. Schematics refer to IC locations by a letter and 
a number. For example C3. This is column C, row 


Edge Connector Contact Numbering 


Figure 3-6 shows the component side of a typical 
printed circuit board. Backplane contacts are at the 
right side of figure 3-6. Each contact has a four char- 
acter designation. For example HE19. 


This can be B, D, F, or H. B is for 
the top half and D is for the bottom 
half of a board located in the upper 
row of cards in the DDEC. F and 
H are for the top half and bottom 
half of a board located in the lower 
row of cards in the DDEC. 


Ist Character 


3-3 
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‘2nd Character = This can be C for the component 


_» side of the card or E for the etched 
side of. the card. 


3rd and 4th Character Are the pin: number from 1 to 30. 


Frontplane eontacis are echows on ‘he left ips of 7 
the card in figure 3-6. On a circuit board with one © 


set of frontplane contacts, mney are numbered from 


BOARD LOCATION | 


FRONTPLANE 
CONTACTS 


FCO1TOFC20 — 
(COMPONENT SIDE) | 


FEOITOFE20 ©6=—/ 
(ETCHSIDE) = / LOWER LEVEL CARD 


vl 


! ve eet ty 


~~ UPPER LEVEL CARD 


- LOWER LEVEL CARD 


UPPER LEVEL CARD 


10000 000 


o to 20. The prefix i is FC for component side and. FE 


for etch side. Circuit. board 13 has two sets of 
frontplane contacts. The prefix GC is the top of the 


card, component side. Prefix GE is the top of the 


card, etch side. Prefix: HC is the bottom of the card, 
component . side. Prefix HE is _ the bottom of the 


card, etch side. 


~BACKPLANE CONTACTS — 


COMPONENT SIDE BCO1 TO BC30_ 
ETCH SIDE -BEO1 TO BE30. 


COMPONENT SIDE FCO1 TO FC30. 
ETCH SIDE FEO: TO FE30. 


ggg 


WUU UU du ue 


; 


“COMPONENT SIDE DCO1 TO DC30 
ETCH SIDE ~ DEO1 TO DE30 
COMPONENT SIDE HCO1 TO HC30 
ETCH SIDE _ HEO1 TO HE30 — 
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Component Reference Charts 


GENERAL DESCRIPTION 


In the unit schematics ICs are identified by an ab- 
breviated manufacturers number. 


example: 
S251 means 748251 
A list of abbreviations is contained at the front of 
the Schematics. T.T.L. is used with the exception of 
a few specialized ICs. A description of the T.T.L. 
family types is given in table 3-2. 


Table 3-2. TTL Family Types — 


SERIES 


74LSnn (Low Power Schottky) 
74L nn (Low Power) 
74Snn_ (Schottky) 
74 nn (Standard) 
74Hnn = (High Power) 


Schottky T.T.L. contains Schottky barrier diode 
clamped inputs in order to prevent saturation of the 
inputs and lower output resistances. These two fac- 
tors provide low propogation times. Schottky T.T.L. 
is used for high speed applications. Schottky T.T.L. 
should never be tied to ground due to excessive heat 
dissipation when the output is in the high state. No 
T.T. L. should be tied to +5V since this destroys 


REFERENCE CHARTS 


SCHEMATIC: 
A 
Y 
B Y/=A 
OR 
A 
Y 


Y = A/+B/ 


Propogation Power Max Clock 
Delay Dissipation Frequency 


GATES 


FLIP-FLOPS 


the output transistor when the output tries to go low. 
Three State logic is used on the data buses in the 
unit. The three states are: High, Low and High Im- 
pedence. This enables many outputs to be connected 
to a bus, however, all except one is in high impe- 
dence mode. The output not in high impedence 
mode determines whether the bus is high or low. 


PIN NUMBERING: 


aA 4Y Y 


Nez 48 38 3A 

rela LfaLnLw fs a 
| | 4 , td 
| FE 
- ie 3 
, fo aa 


i 
| 
| 
{! 


Figure 3-7. 7400 74800 Quad 2-Input Positive NAND Gate 
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SCHEMATIC: sis _ PIN NUMBERING: 


Vec 4Y 48 4A 3VY 38 3A 


Figure 3-8. 7402 74802 Quad 2-Input Positive NOR Gate 


SCHEMATIC: Be PIN NUMBERING: 


Vec 6A 6VY 5A 5Y¥Y 4A 4v _ 


| seer 


Figure 3-9. 7404 74804 74H04 Hex Inverter 


SCHEMATIC: | | PIN NUMBERING: 


Figure 3-10. 7408 74S08 Quad 2-Input and Gate | 
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SCHEMATIC: = — PIN NUMBERING: 
A 
B vo 
C Y/= A*B*C 
OR 
A 
B Y 
C Y = A/+B/+C/ 
Figure 3-11. 7410 74810 Triple 3-Input Positive NAND Gate 
SCHEMATIC: a PIN NUMBERING: 
“— 
B Y 
C Y = A*B*C 
OR 
A 
a) Y 
C Y/ = A/+B/+C/ 
Figure 3-12. 74811 Triple 3-Input Positive and Gates 
SCHEMATIC: ela PIN NUMBERING: 
A. 
B 
C ue xR ¥CHD. 
D Y = A*B*C*D 
A 
Y | 
D Y = A/+B/+C/+D/ 


Figure. 3-13. 7420, 74S20 Dual 4-Input Positive NAND Gates — 
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SCHEMATIC: = ssi—i‘—sS PIN NUMBERING: © 
A 
B Y 
C — Y/= A+B+C 
B ay 
ae Y = A/*B/*C/ 
1A 
| Figure 3-14, 7427 Triple 3-input Positive NOR gates | 
SCHEMATIC: : oe PIN NUMBERING: 
| , | | 
B 
C - 
E y 
= - : | 
G Y/= A*B*C*D*E*F*G*H 
nr a ae 
A 
iB 
C 
D 
E Y 
c sas 
G Y = A/+B/+C/+D/+E/+F/+G/+H/ 
H - 
_ Figure 3-15. 7430 8-Input Positive NAND Gate 
SCHEMATIC: > 2a PIN NUMBERING: 
| | : Veco 4B 48 AY) 3B) 3A 
A 
B 
B Y/ = A/*B/ 


Figure 3-16. 7432 Quad 2-Innut Positive or Gates _ 
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SCHEMATIC: PIN NUMBERING: 


A 
Y 
B Y/=A*B 
A 
Y 
B Y = A/+B/ 
1A 1B 1Y¥ 2A 28 2Y GND 
Figure 3-17. 7437 Quad 2-Input NAND Buffers — 
SCHEMATIC: | PIN NUMBERING: 
A 
Y 
. Y/= A*B*C*D 
D 
A 
B Y 
Y = A/+B/+C/+D/ 
Figure 3-18. 7440 74840 Dual 4-Input NAND Buffers 
SCHEMATIC: PIN NUMBERING: 
& g INPUTS TPUT 
@ 8 Vee (er ear 9 — 7 
@ 7 5 [4 3 | 
® 6 
= 5 
6 3 
eS) 2 
& 1 OUTPUTS 
® 0 
Figure 3-19. 7442 4-10 Line Decoder. 
Description: | - | : 
The 7442 is a BCD to decimal decoder. A Binary 15 are invalid and all outputs are held high. Inputs 
input zero through nine is decoded to make one out- A, B, Cand D are weighted 1, 2, 4 and 8 respective- 


put low. (The rest are high). Input values from 10- ly. 
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| SCHEMATIC: = = | PIN NUMBERING: 


SCHEMATIC: 


5 310 


A 


w 


m™moOg 


— Y/ = (A*B)+(C*D) 
Y= (A/+B/)*(C/+D/) 


Figure 3-20. 74H51 Dual 2-Wide 2-Input and OR Invert Gates 


- PIN NUMBERING: | 


@ Y 


Y/ = (A*B)+(C*D*E*F)+(G*H)+(1*J*K) 
LY = (A/+B/)*(C/+D/+D/+F/) *(G/+H/) *(1/45/+K/) 


Figure 3-21. 74864 4-2-3-2 - Input and-OR-Invert Gates | 
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PIN NUMBERING: 


2 2 2 7 
Vcc CLEAR 20 CLOCK PRESET 20 920 


2 = 
—) N 
a 19] Q 
CLOCK 
ie) 
CLEAR 
J 


‘ 1D ! 1 
CLEAR CLOCK PRESET 


Figure 3-22. 7474 74S74 Dual D-Type Flipflop 


Description: > 
The flipflop can be set by a low on PR and reset 
by a low on CLR. The positive edge of the clock 


SCHEMATIC: 


Y = (A*B/)+(B*A/) 


triggers the flipflop. If D is high the flipflop sets on 
the clock, if D is low the flipflop resets on the clock. 


PIN NUMBERING: 


Figure 3-23. 7486 74886 Quad 2-Input Exclusive OR Gates 


SCHEMATIC: 


PIN NUMBERING: 


? 2 
Vcc CLEAR 2J 2K 2CK PRESET 20 20 


W 1K 1CK 1 10 14 GND 


Figure 3-24. 74S109 Dual J K/ flipflop 


Description: 

A low on PR sets the flipflop. A low on CLR re- 
sets the flipflop. 1 

If J is low and K/ low, the flipflop resets on the 
positive edge of the clock. 

If J is high and K/ is high the flipflop sets on the 
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positive edge of the clock. 
If J is high and K/ is low, the flipflop toggles 
(changes state) on the leading edge of the clock. 
If J is low and K/ is high there is no change in the 
state of the flipflop when the clock occurs. 


3-11 
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SCHEMATIC: PIN NUMBERING: 


, t 2 ace ; 
Voc Ces: Cexr 10 20 CLEAR 28 2A 


1’ 1B} G2. PR, GND 


Cont ; Ca 


INPUTS OUTPUTS 
[evean{a sp] a a 


| aS 3-25. 74123 Dual Retriggerable Monostable Multivibrator : 


| Description: | - | TS : 

A low CLR resets ihe timer. -@ Low and Qlhigh). be extended by retriggering the IC before it has — 
When the input conditions are met (B high and A __ timed out. The output pulse exeneS a length de- 
_low) a pulse is generated at the output with the _ pending on RC. | | | 


length dependent on R and C. The output pulse can 


SCHEMATIC: = PEIN’ NUMBERING: 


2 2 Cont 26 


RANGE 
CONTROL 


G W _ ©GNO 
ENABLE OUTPUT 


ENB nae es , FREQUENCY Can 
CONTROL 


- Figure 3-26 748124 Dual Voltage-Controlled Oscillator | 


Description: | 
When enable goes low, the output i is enabled, giv- 


- ent on CEXT, Range Voltage and control voltage. : 
| ing a square wave out-put. The frequency is depend- | 3 | 
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SCHEMATIC: PIN NUMBERING: 
A 
B 
C 
D 
E 
F Y 
G 
H 
| Y/ = A*B*C*D*E*F*G*H*1*J*K 
J Y = A/+B/+C/+D/+E/+F/+G/+H/4+1/4+J/+K/ 
K 


Figure 3-27. 748133 13-Input Positive NAND Gates 


SCHEMATIC: | PIN NUMBERING: 


INPUTS 


SELECT OuTPUTS 


< 
=] 
< 
om ‘ 
< 
< 4 


|G1 Gzic 6 Al Vo vi ¥2 V3 v4 Ys Y6 ¥ 
X Hix xX XX} H H HH HH HH 
L -»“ ix x* x8] H HH HH HHH 
H t ft t tlt HH HHH HH 
H t [t t H{[H LH HHH HH 
H t Jt H tIlH HL HH HHH 
H t |/t H H|H HH LH HW HH 
H tL jH t t]H HHH tL HH H 
H t |H t& H|H HH HH LH H 
H bt |H WH bt] H H H HHH Lt H 
H wt {H H H|H HH HHH HL 


“G2 -G2A + G2B 
HM = high ievel Lb = tow tevel, XM .* irrelevant 


Figure 3-28. 748138 Decoder/ Demultiplexor 


Description: _ | ne a | 
When G2A and G2B are both low, the inverted output selected is determined by the binary input of | 
state of G1 is gated to one of the outputs Y0-7. The A, B, C. © : ot 
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SCHEMATIC: = BEN’ NUMBERING: 
uvsore: | INPUTS | 
OUTPUT 
vec /€0. GS\/3 2 1 0. Ao 


INPUTS OUTPUTS . 
INPUTS OUTPUTS 

fer{o 1 2 3 4 & 6 7{aA2 AI 
H|x x x x xX x xX XH H HH 
L H H H | H H H H H H H OL 
i x x x x x xX x L L L L H 
Lilx x x x x x L HfL ee L oH 
L x »4 X x x L H HI -L H L H 
L x Xx x x L H H H L. H L H 
L x Xx x L H H H H H t L H 
L x X L. H 4H H H H H L ie H 
L x L H H H H H H H H L H 
Lae H H H H H- WH H H H L H 

Figure 3-29. 74148 8 to 3 Line Priority Encoder . 
Description: 

This IC encodes 8 line data input into 3-line Bina- then the highest input has priority. EO is low when 
ry (Octal). E1 must be low in order to enable the IC. all inputs are high. GS goes low if any input 0-7 goes 
If two or more inputs are made low simultaneously, low. 

SCHEMATIC: PIN NUMBERING: 


INPUTS _—_—«| OUTPUTS 


SELECT | STROBE 
| H 


Oo 


Y 
L 
DO 
01 
D2 
D3 
D4. 


cc. 


trrireeee.x 


> 


| 06 
| 7 


tr est Tee KX 


- 
oe 


ae ga a > Se a So 


Ime ererer et 
Sl St St Sl Si Si LI Sl 


Figure 3-30. 74151 Data Selector/Multiplexor 
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Description: 


This IC selects one of eight inputs to be gated to which input is selected. S (Strobe) must be low to 


Y. W is the inverse of Y. A, B and C determine enable the IC. 


SCHEMATIC: | PIN NUMBERING: 


STROBE A DATA INPUTS OUTPUT 


1 PUT 
INPUTS Lee 
9 2 OUTPUT 
INPUTS 
1 STROBE 
2 STROBE 
strosne 8 ONO" OUTPUT GND 
1G SELECT DATA INPUTS 1¥ 
SELECT TRUTH TABLE 

ADDRESS 
INPUTS DATA INPUTS OUTPUT 

[|B A_fco ci c2__c3}_ G | Y¥_ | 
x x x x x x H L 
L L L x x x c L 
L L Hi xX x x L H 
L H x L x x L L 
L H Xx H x » 4 L H 
H L x x L Xx L L 
H L x x H Xx L +H 
H H x X Xx L L L 
H H X x x H L H 

Address inputs A and B are common to both sections. 

H = high level, L = low level, X = irrelevant 

Figure 3-31. 748153 Dual 4-to-1 Data Selector/ Multiplexor 
Description: 
This IC contains two data selectors. Each selector input selected depends on the binary value of A and 
is enabled by a low strobe input. When strobe is B. A and B are common to both selectors. 


low, one input out of four is gated to the output. The 
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SCHEMATIC: BIN) NUMBERING: 


SELECT “OUTPUTS | 


DATA1 —-O 
-STROBE1 —~O 


DATA 2 oan J 
STROBE 2 re 


DATA STROBE SELECT 1Y3 12 1¥1 1¥0, GND 
1c 1G INPUT aera 
eee ? 


S-LINE- TO-8-LINE DECODER To 1- LINE. TO- @-LINE DEMULTIPLEXER 
7 [ae 7 : ) fee ee ees : : 
| STROBE: ie | a ne - - - (5) : i: - ] 


t{2vo ayy 2v2_2V3 1¥0 ivi 1v2 1¥3) 


>| 


SELECT 


x} 
tj 


2 Por er rset 
rrererrrer x 

2 Se ee 

fee ie cla taee gee maa aa “ak 


ot Se st 


_ Figure 3-32. 74155 | Dual (2-to-4 Line Decoder/ Demultiplexor 


Descption: | oe 7 _ | 
Each half is enabled when its strobe goes low. The ing on the binary value of A and B. 
DATA input is gated to one of four outputs depend- — oy . | 


“SCHEMATIC: ss PIN NUMBERING: 


INPUTS 


1B 
—| 3A 
_| 3B. 
| 4A 
| 4B 


INPUTS 
OUTPUT penceNremmennn, OUTPUT 


Mec strubt “4A 48° ay 3A BY 


| 157 
| SEL. 


—O} STROBE 


SELECT 1A 15. 2A 28 GNO- 
. Pen oni 
INPLITS INFUTS 


- Figure 3-33 74157 Quad 2-1 Line Data Selector/ Multiplexor— ; - 
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FUNCTION TABLE 


| OUTPUT Y : 


A B 1457, ‘L157, S188 
$157 
oe - 


STROBE 
H 
L 
Hi 
L 


H = high level L > tow level, X = irrelevant 


SCHEMATIC: 


Description: 

The IC is enabled when Strobe is low. A 4-bit 
word is selected from one of two sources and is 
routed to four outputs. A low SELECT selects the 
A inputs, a high SELECT selects the B INPUTS. 


PIN NUMBERING: 


GtstTPuts 
CARRY ENA 


Bie 
LOA 


Figure 3-34. 74161 Synchronous 4-Bit Binary Counter 


Description: 

A low CLR clears the counter to zero regardless 
of CLOCK, LOAD, etc. The counter can be present 
to a value by inputtng the binary value on A, B, C 
and D and making LOAD (LD) low. Presetting oc- 
curs on the leading edge of the next clock pulse. 

Counting is only permitted when both ENABLE 
inputs P and T are high. Counting occurs at the lead- 
ing edge of each CLOCK pulse. CARRY output is 
high during a count of 15. This can be used to enable 


SCHEMATIC: 


a cascaded counter. The counter restarts at 0 on the 
next clock after 15. 


74163 748163 Synchronous 4-Bit Counter 
Description: 

The 74163 is identical to the 74161 except that the 
CLEAR input is synchronous. When CLEAR is 
made low, the counter resets to zero on the leading 
edge of the next clock pulse. 


PIN NOMBERING: 


OUTPUTS 


SERIAL INPUTS OUTPUTS 


Figure 3-35. 74164 8-Bit Parallel-Out Shift Registers 
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Description: 

A low CLEAR (CLR) resets all the outputs to 
low. A and B form an AND gate input. Shifting oc- 
curs at the positive edge of the clock pulse. Shifting 
is in the direction A to B, B to C etc. If both inputs 
are high QA is high after the clock pulse. If A or B 


SCHEMATIC: 


(or both) are low QA is low after the clock. Each 
clock pulse shifts the data one position. The new 
data is fed into QA and the old data in QH is lost 
unless connected externally to another shift register 
(or some other storage device). 


PIN NUMBERING: 


{ $ 
CLOCK —— patie SERIALOUTPUT 


Voc INHIBIT OC A INPUT = Qu 


ee q intololote 


na CaS Cee 
[tock oc 3 a SERIAL | | 
i 


‘ INHIBIT 


SHIFT! 
LOAD Oy 


Poles F G Hh = 
| 


SHIFT: CES 1 oe. poe OUTPUT GNO 
LOAD Ou 
gan INPUTS 


Se aa 3-36. 74165 Parallel-Load 8-Bit Shift Register 


S71 S/L 
A 
B 

C 

D 

E 
F 
G 

H 

> 

Description: 


The data on A through H is parallel loaded into 
the shift register on a high to low transition of the 
SHIFT/LOAD input (S/L). When S/L is high the IC 
is in shift mode. Provided that CLOCK INHIBIT 


SCHEMATIC: 


(CI) is high, a shift occurs on the positive transition 
of the clock (CLK). Shifting occurs in the direction 
SERIAL IN SI to A, A to B etc. Complementary 
outputs of QH are provided. 


PIN NUMBERING: 


DATA tNABLE 
DALLA INPUTS INPUTS 


VCC ifs | 10 20 30 4D G2 G1 


DATA ENABLE ine 
oe LITT = 
DATA OUTPUT @ 
CLEAR 10 DATA 
INPUT ENABLE 
OuTPUT 
| CONTROL 10 
: = 8 — 
OUTPUT ( N eS 20 S 40, cl OCK GNO 
CONTROL OUTPUT CONTROL OUTPUTS 
CLR 


Figure 3-37 74173 4-Bit D-Type Register with 3-State Output 
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FUNCTION TABLE 


PUTS Description: 
| DATAENABLE | DATA ENABLE J DATA OUTRDY When either M or N (or both) are high, the out- 
eee eae oi puts are disabled to the high impedence state, how- 


A 
L 
L 
L 
L. 
L 


0 » 


ever, the action of the flipflops is not affected. A 
high CLR resets all the flipflops. When both DATA 
ENABLE inputs are low, data at the D inputs are 
loaded into their respective flipflops on the next pos- 
itive transition of the CLOCK (CLK). If D is high, 
its flipflop sets. If D is low its flipflop resets. 


x< 7~-— KKK XK 


When ether M or N (or both) is (are) high the output is 
disabled to the high-impedance state; however sequential 
operation of the flip-flops is not affected. 


H = high level (steady state) 

L = tow tevel (steady state) 

t = low to-high-level transition 

X = irrelevant (any input including transitions) 

Qg * the level of Q before the indicated steady stata input 
CONAITIONS ware established, 


SCHEMATIC: PIN NUMBERING: 


SO $a 40 40. CLOCK 


tettae, ? 
L> CK 
os AR Pe 
CLEAR =m CLEAR 
: P Se a> CK 
=o me ees 


FUNCTION TABLE 
(EACH FLIP FLOP) 


H = high level (steady state) 

L * tow level (steady state) 

x = iretevant | 

f = transition from low to high level 

Qg * the level of O before the indicated steady state 


Figure 3-38. 74174 Hex D-Type Flip-flops with Clear 


Description: | | 
This IC contains 6 D type flipflops. A low CLEAR sition of the CLOCK each flipflop sets or resets de- 
resets all the Q outputs to low. On the positive tran- pending on the state of its D input. 
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‘SCHEMATIC: nde Se ta 4. ¥ = ae ae oes | . PIN NUMBERING: ' 


| INPUTS __ OUTPUTS, 
| CLEAR CLOCK 0 
LOH 


H = nigh level (steady state) 

L = low level (steady state) 

X= irrai evant 

fa transition from low to high level 

Qg * the level. of Q before the indicated steady state 
input canditions were astablishad. 

2 175, "LS175, and ‘$175 only, 


Figure 3-39. 4115 Quad D-type Flip-flops with Clear 


Description: 7 3 | 7 | : - the D japue: is ccansteed to ‘the flipflop on dhe ; 
Each flipflop is Teset by a low Clear, The data on Positive transition of the eer: | = 


SCHEMATIC: | | rr ee PIN NUMBERING: - 


(SUM EVEN) 
(SUM ODD) 


EVEN ODD z £ 
INPUT INPUT EVEN ooo 


roOoTnmMoaDW ds]. 


6 EVEN 000 Z-EVEN £000 GND 
Sneuts ot INPUT INPUT. QUTPUT OUTPUT 


EVEN 
ODD 


Figure 3-40. “ 9-Bit = Generator/Checker 


Description: | a _ | | | | 
This IC is used to generate or heck 8 bits for par- _ the ICs. Refer to che FUNCTION Table for a an eX- 


ity. More than 8 bits can be checked. by cascading — _ - planation of the a pelpakerue 
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SCHEMATIC: PIN NUMBERING: 


Vcc OA Qa % QD cLOocK s1_— 59 


CLEAR SHIFT A B Cc D , SHIFT GND 
T LEFT 
SERIAL PARALLELINPUTS SERIAL 
NPUT INPUT 


Figure 3-41. 4-Bit Bidirectional Universal Shift Registers 


Description: | 
This IC has 4 modes of operation controlled by 4) Inhibit clock (do nothing) (SO low, S1 low). 
SO and S1. Clocking occurs on the positive transition of the 
1) Parallel load (SO and S1 high). Clock pulse. A low CLEAR overrides all functions 
2) Shift right in the direction QA to QD (SO high, to reset the flipflops. 
S1 low). 
3) Shift left in the direction QD to QA (SO low, S1 
high). 
SCHEMATIC: | PIN NUMBERING: 


vUTRUTS 


re SHIFT 
Vcc GA Op Oc Qo Qo  crOcK LOAD 


SERIAL INPUTS PARALLEL INPUTS 


Figure 3-42. 74195 748195 4-Bit Parallel-Access Shift Registers : 
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~ a 1 H « high level (steady state) - 
Nees —j}——_Surruts “L = low level (steady state) 
~<a X. = isrelevant (any input, including transitions) 
4 = transition from tow to high level . 
a, b, c, d = the level of steady state input at A, B, 
C, or O, respectively 
Cao. 280. Aco. Ang * the level of Qa. Og. Ac. 
or Ap, respectively, be 
fore the indicated. steady 
state input conditions 
were established 
Qan, QE. Gas = the level of Q,, Qg, or Ac, 
respectively, before the most: 
recent transition of the clock 


f> | 


pe SP Se Sa ee 


Description: 
This shift register has two modes of operation de- if J and K/ are both low QA resets at the positive 
pending on Shift/Load: a clock transition. If J and K/ are both high, QA sets 
1) Parallel load (Shift/Load Low). at the next positive clock transition. If J is high and 
2) Shift in the direction QA to QD (Shift/LOad — K/ is low QA toggles (changes state) at the next pos- 
high). itive clock transition. Loading and shifting occur at 
In parallel. load mode, the data is loaded from the the positive edge of the clock. A low CLEAR, over- 


parallel inputs A through D. rides all controls to reset the flipflops. 
In shift mode the input is taken from the JK/input, | 5 


SCHEMATIC: _ PIN NUMBERING: 


INPUTS OUTPUTS 


1 Sevect STROBE 
c 8 $s 


rrxrrereeex 
rererr ster rr <i> 


a ol ae ier ea 


H = high logic lavel, L = low logic tavel 
“X% aarretevanc, Z 2 high impedance (off) . 
00,01 .. O7 ~ the tevel of the respective D input 


Figure 3-43. 74S251 8-1 Data Selector/ Multiplexor with 3-State Output 
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Description: 

One of eight data sources is selected depending on STROBE is high, all output transistors are disabled 
the binary weight of A, B and C. Y and W are so that the IC neither drives nor loads the lines. 
complementary outputs. The 3-state output permits When STROBE is low, the output is enabled. 


this IC to be connected to a common bus. When 


SCHEMATIC: | PIN NUMBERING: 


Figure 3-44. 74279 Quad R/S Latches 


Description: — | | 
In the quiescent state, all inputs are high. A low inputs are both low, the output is high, however, the 
on Reset input resets the latch. A low on either (or state of the latch when the lows are removed may 
both) set inputs sets the latch. If the set and reset be either high or low. 
SCHEMATIC: | PIN NUMBERING: 
CARRYIN 


- CARRYOUT 


Figure 3-45 74283 4-Bit Binary Adder with Fast Carry 


Description: : and a possible carry in (CO). The output is sum 1, 
This IC adds together two 4-bit binary numbers | 2, 3, and 4, and a possible carry out produced by the 
3-23 
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4 bit (C4). iii: 


Bit pres a a 3 ae 
B ‘Input. ; (a 1 a | (5) 
Carry Input © i a 1 (1) 
Sum 0 4 “() 
Carryoutput 1 (16) 


By inputting the complement of a number, and a 
carry in, substraction is achieved. 


Example: Subtract 5 from 11 (answer 6) 
(Complement of 5) | 

Bit position 4 3 2 1 ." 

Input ae O. . 1 1 (1) 
B Input ra ae ae | 1 0. (10) 
Carry Input a 1 
Sum —(O 1 1 0 (6) . 
Carry Out 1 
SCHEMATIC: 


A carry out inaidated ‘that she sum is correct. Tf: a 


“carry out does not occur, this indicates that the sum 
is in complementary form plus. one. | 
| (Complement of 11) 


_ Example: Subtract 11 from 5 (Answer 6 
Bit position = 4 3 2 1 
A Input Re Be Ds Ss 6) | 
B Input oO 210 60 lA 
Carry in He es > SDS. ° 
Sum oe) ree | | 0 (10) 
Carry out lets get ee 


‘The ssuipement of 10 is . ‘plus 1 equate 6. No 


carry out indicates a minus answer. 


_ PIN NUMBERING: 


2 ANPUT INPUT = OUTPUT ST RUBE 
Vcc. VCC~ 2A 2B >. YG 


INPUT INPUT NG OUTPUTSTROBESTROBE GND 
| YG S , 


DIFFERENTIAL 


| | Vn 2 | 
Be ae ee 

125 mV < Vip <25 mV ot 
mad 


Figure 3-46. 75101 Dual Line Receivers _ 


Description: 


This receiver. is used for differential input lines. 


_ The two receivers are enabled by a high STROBE, 
anda high gate input to each receiver. When the A 
input is 25 millivolts or greater more positive than 


the B input the output is high. If A is 25 millivolts | 


: or Boater more i than B, the output is low. 
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- The use of differential lines reduces common 
mode rejection. That is, a noise spike on both inputs — 
at the same time, duration and magnitude may not | 
_ be seen at the output. This is due to the fact that the | 


difference between inputs is Ras critical a 
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SCHEMATIC: 


PIN NUMBERING: 


QuiPul GurPuT 
1v 12 


INH | =QUTPUT OUTPUT 
0 2z ral 


INPUT thPUT INH thn iNPUT INPUT 


| 
1A 18 C 2c 7A 28 une 


c= | 

ra 3 
H 

~ 

wn” 


OUTP 


ae 
LH 
ae 
a 
ee 


Low output represen rts the on siate 


High output represents the off state 


Figure 3-47. 75110 Dual Line Driver 


Description: 

Both drivers are enabled by a high on INHIBIT D 
and a high on INHIBIT C for each driver. When the 
driver is enabled, the output Y is high if A and B 
inputs are both high. Y is low if one or both inputs 
A and B are low. Z complements Y. When the driv- 


SCHEMATIC: 
+VCC 
ae =\/\/\/Y = =] 
- al ¢] 
ee os —_ 
pee Merete 


er is inhibited the output goes high in a high impe- 
dance state, allowing the output lines to be used as 
a bus, by other components connected to the same 
line. 


PIN NUMBERING: 


V PACKAGE 
(Top View) 


. Ground 
Trigger 

Output 

Resat 

. Control Voltage 
Threshold 

. Discharge 


Vec 


OV ATEN > 


Description: (Timer) : 

When used as a timer, it triggers on a negative 
edge when the input voltage reaches 1/3 VCCF. The 
output goes positive for 1.1 x RC secs, regardless of 
any trigger pulses occurring during this time. CLR | 
going low resets the output to low. If TRIG and 
CLR are tied together, the output goes low at the 
negative edge of the input signal and goes high for 
1.1 x RC secs. starting at the positive edge. 


Ts Figure 3-48, 555 Timer 
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SCHEMATIC: | 
: ~ +VCC 


° —_ PEs i 


F peo Fr.OP 


termined by R2, R3 and C2. The duty cycle is deter- 


Description: (Oscillator) 
mined by the ratio of R2 to R3. 


In the oscillator configuration, the frequency is de- 


SCHEMATIC: PIN NUMBERING: 


1 

2 
3 
4 


Figure 3-49. 8123 Dual Single-Ended Line Driver 


Deseripion: oe : | 
These drivers have open emitters, Meanie down to low level. Special circuitry prevents tran- 
wired OR functions with several drivers on one line. sients during power-up or Power-down. 


A resistor is required on the output to put! the lim 


SCHEMATIC: *° nD PIN NUMBERING: 


Figure 3-50. 8124 Triple Line Receiver 
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_ Description: 
The inputs are TTL and DTL compatable. An in- Inputs of 0.7 volts or less are interpreted as a logical 
put of 1.7 or greater is intepreted as a logical one. zero, aS iS an Open circuit input. 


SCHEMATIC: | PIN NUMBERING: 


v IN] orl IN2 our2 IN3  Our3 DISABLE 


IN1 
IN2 
IN3 


IN4 QOUT41O eos 
IN5 


ING 


DIS DIS 


Figure 3-51. 8137 DM8837 Hex Receiver with Hysteresis 


Description: 

A high on A causes outputs 1,2 and 3 to go low, +2V for the output to go low. The input must then 
regardless of the input. A low A enables outputs 1,2 drop to approximately +1.3V before the output goes 
and 3. The output is inverted. high. 


The input voltage must go above approximately 


PIN NUMBERING: 


Description: 

This IC features six non-inverting buffers. If G1 or 
G2 goes high, the output goes into high impedance 
state. This allows the IC to be used in bus applica- 

tions. When G1 and G2 are low, Al=Y1, A2=Y2, 
etc. 


1 AY ‘1 A2 Y2 °° AB. YD GNO 


Figure 3-52. DM8095 Tri-state Hex Buffers 
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PIN NUMBERING: _ 


Description: | 

This IC contains six inverters. ‘When G1 or G2 is 

high, the outputs are high impedance. When G1 and 
G2 are both low, Al= ¥V, A2=Y2/, etc. 


_ Figure 3-53. DM 8096 Tri-state Hex Inverter 


SCHEMATIC: = BENE NUMBERING: 


~ DATA ( 
INPUT 


- ADDRESS 


ADDRESS eghie hare DATA IN OUTPUT DATA IN OUTPUT. 


16 X & BIT 


Description MEMORY 


In order to perform a eh or a write operation, 
CHIP ENABLE (CE) must be low. If CE is high, A © 
the outputs are in high impedance state. This allows 7 

-_ other ICs to operate on common output. lines. A 

write is performed by making WRITE ENABLE 
(WE) low. When WE is low the data Input is written 

into the word addressed by the address Input (Bina- | os 

ry 0 to 15). When WE is low, the outputs are high | oe 

_ impedance. | a NEO 

A read is pedonncd with CE iow arid WE high. . | 

The output lines contain the complement of the data 

previously written into the word addressed 2 the A 

inputs. “2 


WRITE SENSE AMPLIFIER — 


14018 p25 024 034 035 D4d J 


"Figure 3-54 MM6561 Random Access Memory 16 x 4 Tri-state Output 
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SCHEMATIC: 


PIN NUMBERING: 


IN w ad as a? A6 aS 


45 A6 A? AB Ad 


Figure 3-56. 93415 1024 x 1 Random Access Memory 


Description: 

This IC can store 1024 bits of information, accessi- 
ble one at a time. The CHIP SELECT (CS) input 
must be low in order to read or write. When CS is 
high, the output is open collector, it is actually float- 
ing. An external resistor is required to pull the level 
high. 

When CS is low the IC is selected. When WRITE 


SCHEMATIC: 


- 9 
CURRENT CURRENT V2 
~ LIMIT. SENSE 


2011342 


ENABLE is high, Reading takes place. DATAOUT 
(DOUT) contains the bit that was previously written 
in the cell addressed by the A inputs. When WE is 
low, the DATA input is written into the cell ad- 
dressed by the A inputs. 

Reading is not destructive. 


PIN NUMBERING: 


NC 
CURRENT LIMIT 
CURRENT SENSE 

INVERTING INPUT 


NOW WWE TING INPUT 


FREQUENCY 
COMPENSATION 
v* 


VREF 
ne 


Figure 3-57. 723 Voltage Regulator 
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| CHARACTERISTICS TABLE ew —_ Description: . ee ae 
SUPPLY VOLTAGE 40 VOLTS, MAX | The 723 is a positive or negative voltage regulator. 
sie hei 4 | | | It is used in the DDEC as a control and power for 


other regulators. Shutdown is accomplished by 
“grounding the frequency compensation pin. Regula- 
tion is accomplished by changing Vout when the 
sensed output is different from a reference voltage. 
Current limiting is accomplished by shutting off the 


INPUT VOLTAGE RANGE | 9.5T040VOLTS _8 
OUTPUT VOLTAGE RANGE | 2.0T0 37VOLTS a 


INPUT-OUTPUT VOLTAGE 3.0 TO 38 VOLTS 
DIFFERENTIAL 

| MAX OUTPUT CURRENT. 150 MILLIAMPERES | 
REFERENCE VOLTAGE 6.95 T0 7.35 VOLTS 


| regulator when the voltage on Pin 2 (current limit) is 
: -- more positive than the voltage on Pin 3 (current 
7 | . sense). | 
Schematic with pin numbering: 
Description: | | | 
G The 3086 is a package of 5 silicon NPN transis- 


tors. Two of the transistors (Q1 and Q2) are inter- 
nally connected to form a differential pair. Three 
transistors are independent. 7 . - 


4 
' 
3 


2 
8 
ac 
rie 


3 
S ) 
3 1042 


Figure 3-57. 3086 Transistor Array 

SCHEMATIC: | 
Description: | 
5) ouTPUT ._—_—.:« The 7812 is a three terminal regulator with a fixed 


regulated output of 12 volts. It has internal thermal 
protection and current limiting. — te | 


INPUT © 


Figure 3-58. 7812 Voltage Regulator 


SCHEMATIC: | | ~ PIN NUMBERING: 


Description | 2 « & 2 
- The 324 is a package of four independent general 
purpose operational amplifiers. | 


| Figure 3-59. 324 Operational Amplifier 
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SECTION 4 
- MAINTENANCE TECHNIQUES 


LOCAL ‘aaa 
GENERAL DESCRIPTION 


Special maintenance circuits enable all DDEC 
functions except the processor interface to be run 
when the DDEC is offline. Push buttons and 
switches on the maintenance panel, allow the F.E. 
to enter any initiate words in maintenance memory, 
then have the DDEC do the designated operation. 
Table 4-1 gives the uses for each word of mainte- 
nance memory and gives the meaning of all DDEC 
operation codes. With the correct combination of 
switches it is possible to do variations of the basic 
operations such as: 

1) Loop on one head. 

2) Loop on one sector. 

3) Loop on operation. 

4) Ignore all errors. | 

5) Ignore read data errors (firecode errors). 

6) Alternate two operations. : 

The address display on the opposite side of the 
DDEC from the maintenance panel indicates the sec- 
tor, head, and cylinder on which the DDEC 1s at- 
tempting an operation. The F.E. can use this infor- 
mation and the hexadecimal address scheme for the 
disk being used to help him do local operations from 
the maintenance panel. The disk address scheme is 
generated from the Disk Pack Diagnostic program. 

At. the end of a DDEC operation the result de- 
scriptor is displayed on the maintenance panel verti- 
cal display. Table 4-4 gives the meanings for the ab- 
breviations printed on the left side of the display. 


Volume 3, Theory of Operation, Section 1 gives the | 


meanings for each bit of the result descriptor. 


Switch Functions 


Volume 3, Section 5 also gives an expanation of 
the maintenance panel switch functions. 


NOTE 
After pressing the on switch on the op- 
erator control panel, there is a 25 sec- 
ond delay before the DDEC is ready to 
be used. Until that time, the mainte- 
nance panel switches are disabled. Use 
figure 4-1 to find the switches on the. 
maintenance panel which ¢ are listed be- 
low. 
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Table 4-1. Maintenance Memory Word Usage 


Initiate Word 1 Second OP | 

Initiate Word 2 Second OP 

10 Data Word Second OP | 

11 16 Bits Firecode on an Alternate OP 
12 16 Bits Firecode on an Alternate OP 
13 Not Used 

14. - Not Used 

15 Not Used 


0 Initiate Word 1 First OP 
1 Initiate Word 2 First OP 
2 Data Word First OP 
3 ERD Word 1 or 16 Bits Firecode on an Alternate OP 
4 ERD Word 2 or 16 Bits Firecode on an Alternate OP 
5 ERD Word 3 
6 ERD Word 4 
7 Not Used 
8 
9 


Table 4-2. Initiate Words 


INFORMATION ‘NUD ATE eter 
LINES 1 2 
INFO 00 LSB OP1 B2*5 
INFO 01 OP2 B2*6 
INFO 02 OP3 B2*7 
INFO 03 NO B2*8 
INFO 04 U1 B2*9 
INFO 05 U2 B2*10 
INFO 06 U3 B2*11 
INFO 07 U4 B2°12 
INFO 08 N1 B2*13 
INFO 09 .N2 B2*14 
INFO 10 N3 B2*15 
INFO 11 - B2*0  B2*16 
INFO 12 B2*1 B2*17 
INFO 13 B2*2 B2*18 
INFO 14 B2*3 B2*19 
INFO 15 MSB B2*4 _ B2*20 


_ OP1, OP2,OP3 — Opcode field 
U1, U2, U3, U4 — Unit address field 
NO, N1, N2,N3 — Opcode variant bits 
B2*O — B2*20 — Sector address field 


DATA INPUT | | 
At the right side of the maantenance panel 16 Mo- - 
mentary switches are mounted vertically, They are 
used to set the bits of the initiate words and data 
which is to be executed at start time. An associated 
light-emitting diode (LED) a when one of these 
buttons is re peee | 
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Table 4-3. OPCODE Decode 


_' QPCODE FIELD — VARIANT BITS 
Ni N2 NB 


OPCODE DECODE _ OP1 OP2 OP3 NO 


Read 206 0 0 
Read 207 0 0 
Read Maintenance 0 1 0 
Read Extended Status QO. 1 _ - 1 
Write 206 0 0 - _ = 
Write 207 ae om _ _ F 
Initialise : 0 1 _ _ S 
Relocate #1 (Data Specified) 1 0 _ N N 
Relocate #2 (Data=Address Field) 1 1 — N N- 
Verify 1 07 _ N N 
Testop 1 1 _ _ Cc 
NNN = (1-5) Spare Sector Number in Binary 

C = 1 Clear Seek Status Condition 

P = 1 Full Pack 

P = OQ ‘Track Only . 

w = 0 Normal Test Op. 

Ww = $1 Remote Power Down 
PLO = 1 Enable Early /Late Strobe 
E/L = 1 Late Strobe - 
E/L = O Early Strobe 

S = 1 Data Specified 

S$ = 0 Data = Address Field 
OF = 1 Offset 

| = 1 Offset In 

i= 0 Offset Out 

F = 1 Diagnostic Write Fire Code 
CR = 1 Error Correction Read 
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LOAD 
A momentary switch to load the sixteen bit word 


from the vertical LED display at. The word is 


loaded into the maintenance memory location at the 
top of the panel. Pressing this switch loads one 
memory word and also advances the memory ad- 
dress counter to the next word: | | , 
CLEAR —_ - 

A momentary switch to clear the two LED dis- 
plays. This resets the memory address counter to 
word zero, as well as clearing the sixteen bit display. 
If the toggle switch DISP ENBL is up, pressing 
clear only clears the sixteen bit display. 

START tty 7 oe 

A momentary switch which causes the DDEC to 
do the operation specified by the initiate words con- 
tined in maintenance memory. : 
STEP MEMORY | | . 

If the switch DISP ENBL is up, this momentary 
Switch advances the memory address counter each 


Table 4-4. R.D. and E.R.D. Decodes 


ERD WORD 1 | ERD WORD 2 ERD WORD 3 ERD WORD 4 — LINE 

| rco_| eine cone enadn (| secron en [na] WEGaT cvuinpeR | ADDRESS ovenrcow [oo 
jwio | write LockouT.orn 6c. | HEAD 1 | NZ] ILLEGAL HEAD* | BAD DM RESPONSE | 01 
| sso__| seek status | HEAD 2 | Nt SEEK AND NOT READY [| RPM LOW tz 
JNRO | NoT READY | HEAD 4] NO CWRITE PROTECT AND WREN | Temp. critical | 03 
povo | OFF ine CT tow it 1) WRITE DATA MISSING | TEMP. WARNING [04 

[uso | orive unsare | cyt 1024 [| UNIT 2] MAINTENANCE MODE [| OC. UNSAFE 05 
|oso__| DATA sync ERROR | cyt) | uit 4 | SEQUENTIAL FORMAT | HEAD SELECT FAULT [06 
LAEO | aDpRess ERROR | cvn 2 | om SE NOTE 2 
| sto | seek incomprere | cv gf] op 2 SE NOTES 
| Neo | orive noT present | cyves | op PH 88 
poo cv tg sector 1) ff CM ERROR CARRIAGE HITS STOP [10 
poo fT cv 32] sector 20 INDEX MissinG [| OFF TRACK AND wRiTe [11 __| 
—o—}-—________}—v.sa_/___secros ¢_|____No- Reap pata ——_{_SEEK INCOMPLETE _{_12_ 
po cv iz | secton 8 | ADDRESS MARK MISSING .[ OFFSET AND SEEK* [13 | 
| TPO | TRANSMISSIONPARITY | cyL.256_ | SECTOR 16] DRIVE CLOCK ERROR [OFFSET AND WREN* [14 


* 206 ONLY a ; | | | 
NOTE 1: IF CM ERROR IS ON, DRIVE STATUS IS REPLACED BY THE CM RECEIVED IN ERROR. 
NOTE 2: NO MFM TRANSITIONS (206 AND 207) OR, DRIVE CLOCK ERROR (207). | 
NOTE 3: WRITE CURRENT AND NO WRITE GATE OR WRITE GATE AND NO WRITE CURRENT. 


time it is pressed. The sixteen bit word contained in 
each memory location is displayed in the vertical 
LED display after stopping | 

MSTR CLR We. |. G 

A momentary push button which sends a clearing 
signal throughout the DDEC to many flags, flipflops 


and the extended status register. It forces the DDEC 


to the idle state. This does not clear maintenance 
memory of any previously loaded information. | 
STOP ei. ae ee 
A momentary switch which stops the DDEC in 
an orderly way. When the STOP button is pressed, 
the DDEC may halt and display the A.E. bit. This 
does not mean that an address error has occurred. 
The DDEC simply terminated during an address 
search, _ , 
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DISP ENBL. 4, eh , * 
UP. This allows the step MEM pushbutton to 
advance the memory address counter and to dis- 
play the current memory word in the vertical 
LEDs. —— | 
HALT ON ERR 7 - we 2 
UP. The DDEC stops for any error. detected. 
When stopped, the result descriptor is displayed in 
the vertical LEDs and the sector in error is dis- 
played in the address display. Table 4-4 gives the 
meaning of the result descriptor bits. For firecode 
errors the address displayed is one sector beyond 
the sector in error. : 
CENTER. The Off-Position allows firecode 
(read) errors without stopping but these are re- 
ported in the result descriptor when the DDEC 
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RESULT DESCRIPTOR BITS 
MEMORY ADDRESS LEDS SWITCH BUS REGISTER L.E.D.S 
DATA INPUT KEYBOARD 


® Oo ®@ ®@ FC | @® op1/25 
93 92 91 = Ww. | @ op2/26 
MEM ADD CNTR ss | @® apa? 
NR | @® No/28 
LOAD cLeaR start OL | @® U1/29 
us | @® u2/210 
1 
STEP MSTR ds | @® U4/2 
MEM CLR STOP 
AE | @® us/2!2 
st | @® N1/213 
DISP HALT  SGL fs 
ENBL oNeRR sect “P| @®] N2/2 
O 
OFF NO RUN @ Siti 
ALT LOOP | 
SLIP OP HEAD @ 91/917 
@ @ @o 
OFF OFF LOOP & 22/218 
| NO | 
Me 3719 
ovine, togp @ 23/2 
PY, i 94 920 


Tia) TD 


ENAB OFF OFF 
STOP | 


CONTROL KEYS AND SWITCHES 


Figure 4-1. Maintenance Panel 
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stops for another reason. 


DOWN. The NO HALT padition forces: the 


DDEC to continue to do sequential address 
searches, ignoring address errors. If a sector ad- 
dress is found and the data read, firecode errors 
and data sync errors are ignored. 
-SGL SECT/RUN © 
UP. This makes all operations except initialize 
one sector operations. The address in the initiate 
words is the sector used. Some operations are by 
default single sector operations. 
DOWN. This allows normal incremental 
operations | 
SLIP | | 
UP. This is local mode equivalent of losing 
EXECUTE from the processor. It stops data 
transfer until the switch is put down. 
DOWN. This is the normal operating position. 
ALT OP 


used as sources of initiate words and data alter- 


nately. These are memory address counter loca- — 


tions 0,1 and 2 for one set of instructions and loca- 
tions 8, 9, and 10 for the other set of instructions. 
Each time the DDEC starts it uses the initiate 
words not used the last time. 

DOWN. In this position, only the operation 
defined by the initiate and data words at memory 
locations 0,1 and 2 is performed. | 

LOOP HEAD/LOOP SECT , | 

UP. If no single sector conditions evcrnde: the 
operation is done on a single track continuously. 

CENTER. All operations are done normally. 


DOWN. In all operations except initialize, 


only the sector address in the initiate words is 
used. The operation is done continuously on that 
sector. | 

NO OVLP/ENAB STOP — 

UP. If a seek is required in order to find the 
first sector after starting, the DDEC sends a seek 
command, waits for the drive to complete the 
seek, then does the vere required. This is an 
immediate seek. 

CENTER. If a seek 1 is required to find the first 
‘sector after starting the DDEC sends a seek com- 
mand, then stops and displays the result descriptor 
which is NOT READY since the drive is seeking. 
The DDEC must be started again to continue the 

- Operation. | 

DOWN, ENABSTOP enables the giockstopper 
feature described in section 4. This switch down 
also makes the memory address counter at the top 
of the panel indicate the mode in which the DDEC 
is operating. 

NO ADDLOAD : 

UP. The starting address for an ‘operation - is 
the address contained in the DDEC address de- 
coder instead of the address contained in the initi- 
ate words. in maintenance memory. 
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UP. Two areas of maintenance memory are | 


DOWN. This is the normal position. The start- 

ing address of an operation is that contained in the 
initiate words in maintenance memory. | 
LOOP OP — 

_UP. If an secon is ‘stopped for any reason, 
it starts again as though the Start Button had been | 
pressed. A TRY DIAGNOSTIC bit in the result | 
descriptor prevents normal looping of the 

- operation. Section 4 gives an explanation of the 
Enable Clear Diagnostics feature for this problem. 
With HALT ON ERR switch up, LOOP OP 
switch has no effect when an error of any kind oc- 
curs. 

DOWN. This is the some position. The end 
of an operation stops the DDEC_ 


Entering an Address in the Initiate 
Words 


_ Part of initiate word 1 and all of initiate word 2 are 


the hexadecimal sector address where the DDEC 


must perform its operation. In local operation this 
address must be loaded into maintenance memory as 
initiate words 1 and 2. The least-signigicant bit is la- 
belled 2° on the maintenance panel. Initiate word 1 
must contain 2° through 24 of the address as marked — 
on the panel. Initiate word w must contain 25 


through 270 of the address as marked in the right © | 


column on the panel. These steps must be followed 
when loading an address: 
1) Change addresses to hexadecimal. Table 4-5 is. 
a conversion guide. — 
2) Press the switches for the five least- Scaitienit 
bits of the address at the same time as the OP | 


code and variants. Combined, they must be load- 


ed aS initiate word 1 into memory address 0. 
3) When the memory address counter is at ad- 
dress 1, press the switches for the remaining 16 
bits of the sector address. This is initiate word 
2. Load initiate word 2 into memory address 1. 


Initialize Operation 


Use caution. Customer data and system software 
is destroyed by initializing. The F.E. must install a 
scratch pack or use only the maintenance cylinder 


for all initialize operations. 


Full Pack Initialize With Data. 


1) Set the maintenance panel switches to the nor-— 
mal positions as in table 4-6. | 
2) Push MSTR CLR and CLEAR. This clears 
both displays on the maintenance panel. This is 
address 0 of maintenance memory. a4 
3) Press OP2 and OP3 for the initialize OP code 
and N2 and N3 to select variants for specifying — 
the data to be written and to specify a full pack 
initialize. | | 
If the unit number of the disk drive to be initia- 


| lized is not 0 press U1, U2, U4, or U8 to address 
the ative ey in binary. | 
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1,048,576 
2,097,152 
3,145,728 
4,194,304 
5,242,880 
6,291,456 


7,340,032 
8,388,608 
9,437,184 


- 10,485,760 


11,534,336 
12,582,912 
13,631,488 
14,680,064 


131,072 
196,608 
262,144 
327,680 
393,216 
458,752 
524 288 
5389 824 
655,360 
720,896 
786,432 
851,968 
917,504 


8,192 
12,288 
16,384 
20,480 
24,576 
28,672 
32,/68 
36,864 
40,960 
45,056 
49,152 
53,248 
57 344 


Table 4-5. Decimal-to-Hexadecimal Conversion 


MmrUOWPODANOD OT BRWNH=-O 
mMmMmUoUuowpwomnnrnouontwWnrnd-O 
MmroOQOwWPOANOORBRWDNH—O 
mmaoouooowrooawnraoonrkwonhbd — © 
NMmoowWrPoeonmartonRwn-o 
MmooQowrPromanrounkwnd-—- Oo 
Paes eee ae pee Es oa 

ORWNHY | OOWMOWNOoORWNH— OO 


15,728,640 983,040 61,440 


HEXADECIMAL TO DECIMAL DECIMAL TO HEXADECIMAL 


3 | 3 
916 546 


101349 


This makes initiate word 2 all zeros. 

6) Address 2 of maintenance memory must con- 
tain the data to be written repeatedly in the 
data field of all sectors. Select any data pattern 


Table 4-6. Normal Position of Maintenance Panel 
7 Toggle Switches 


Switch Designation Normal Position 


DISP ENBL Down by pressing the switches. 
HALT ON ERR ~ Center (off) 7) Press LOAD to load the data pattern in 
SGL SECT Down (run) Memory Address 2. | 
SLIP Dawn (off) 8) Press START to begin the full pack initialize 
3 operation. 

Jada peovn sen) A normal end for full pack initialize is with sector 
LOOP HEAD Center (off) 0, head 0, last cylinder +1 in the address decoder 
NO OVLP - Up display. : 
NO ADD LOAD Down (off) _ 

Full Pack Initialize with Header 
LOOP OP Down (off) 


This is done the same as a full pack initialize with 
data except that the N2 bit in initiate word 1 is not 
set. This operation repeats the header (sector ad- 
dress) in the data field. The result is a more complex 
data field and more of an exercise for the drive. 


4) This completes initiate word 1 so press LOAD 
once. 

5) The memory address counter should have 
stepped to address one. Press LOAD again. 
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Single Track Initialize 


Enter the initiate words for single track initialize 


| the same as for the full pack initialize with these ex- 
ceptions. 
1) Do not press N3 in initiate word i. 3 
2) Enter a hexadecimal address in initiate words 1 
and 2. See the instructions given before in this 
section to enter an address in the initiate 
words. For single track initialize the address 


must be the address for sector 0 of the track to 


be initialized. - 


Read Operation 


2. Set the maintenance panel switches to the: nor-— 


mal positions as in table 4-6, 


2) Press MSTR CLR and CLR. This clears both ; 


displays. 7 
3) Press the correct unit switches (binary) for the 
drive being used. The read OP code is 0 so no 


other buttons need to be pressed in initiate | 


word 0. 


4) Press LOAD to load initiate word 7 into main- | 


tenance memory. Press LOAD again to load all 
zeros into initiate word 2. Memory address 3 is 
not used for a read OP. 
5) Press START to read the disk from sector 0 to 
the last sector on disk. | 
To begin reading at a particular sector, load the 
hexadecimal address of that sector into initiate 
words 1 and 2. This is described early in this section 
under the heading Entering an Address in the Initi- 
ate Words. ; 
_ Table 4-3 gives the meanings for the jarane a 
the read operation. 


Write Operation 


Use caution. Customer data and system software 
are destroyed by the write operation. The F.E. must 
install a scratch pack or use only the maintenance 
cylinder for all write operations. 


1) Set the maintenance panel switches to the nor- 


mal positions as in table 4-6. 
2) Press MSTR CLR and CLEAR. This clears 
both displays. 
3) Press OP2 for the write OP code. prea the cor- 
rect unit numbrs in binary for the drive to be 
used. Initiate word 1 is complete. 
Press LOAD. This loads initiate word 1 into 
maintenance memory and steps memory to ad- 
dress 1. Press LOAD again to load initiate 
word 2 (all ZerOs) and to step memory to ad- 
dress 2. 
Address 2 in maintenance memory must con- 
tain 16 bits of data. This word is written repea- 
- tedly in the data fields. Press switches to select 
the data pattern wanted. The first bit of data 
written is taken from the Posen of _ mainte- 
nance panel display. 


4 


5 


ws’ 


| 6) Press LOAD to load ie data word into mainte- 
nance memory. | 
7). Press START to write from sector 0 to thie last 
sector on disk. | 
See under the heading Entering an Adiress in the 


Initiate Words to’ begin writing ata particular sector. 


Table 4-3 gives the meanings of the variants whee : 


are used for a write OP. 


Read Maintenance Operation 


Read maintenance is single sector read. It oes 


not need the normal address comparison to locate 
the required sector for reading. Instead, the DDEC 
does a dead reckoning search from the index mark 


of the disk by counting clocks. At the correct time 


| _ the DDEC sends a read data command to the disk. | 


The data sent to the DDEC from disk is first address | 


field, then data field and firecode. This is useful to 


the F.E. when a sector address cannot be found. By 


_ choosing a good trigger point he can see the address 


field in that location. © 
1) Set the maintenance panel sqaenes to the nor- 
mal positions as in table 4-6. | | 
2) Press MSTR CLR and CLEAR. ‘This clears | 
both displays. — 7 
3) Press OP3 for the read maintenance OP code. : 
Press the correct unit numbers in binary for the 
drive to be used. 
_ 4) The sector address in hexadecimal must be 
specified for this operation. _ | 
The method is described under the heading Enter 
an Address in the Initiate Words in this section. _ 
5) Press LOAD to load the completed initiate 
word | into maintenance memory and to “step 
memory to address 1. 
6) Press the correct switches to give the rest of 
the hexadecimal sector address in initiate word © 
7) Press LOAD to load initiate word 2 into 
memory. Address 3 is not used for read mainte- 
- nance OP. | 3 
8) Press START to do a naa Maintenance of the | 
sector. 
It is normal to stop with A.E. as the result ae. 
scriptor after a read maintenance operation. 


Relocate Operation 


Use caution. Customer data and system software 
are destroyed by the relocate operation. The F.E. 
should install a scratch pack or use the maintenance 
cylinder for relocate operations. : | 

1) Set the maintenance panel switches to the nor- 2 

mal positions as in table 4-6. . _ 

2) Press MSTR CLR and CLR. ‘This clears both — 

displays. 1s 

3) Press OP1, the Op code for relocate. with daty. | 

Press the correct unit number | in ee oF the e. 


es drive being used. 
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4) The variants N1, N2 and N3 specify the spare 
sector in binary to use for relocation. Press N1 
to specify the first spare. 

5) The hexadecimal address of the sector to relo- 
cate must be entered in initiate words 1 and 2. 
The method is described under the heading En- 
tering an address in the Initiate Words in this 
section. 

6) Press LOAD to load the complete initiate word 
1. 

7) Press the switches to complete the sector ad- 
dress. 

8) Press LOAD to load initiate word 2 into 
memory. 

9) Press the switches to specify a data pattern to 
be written in the relocated sector. 

10) Press LOAD to load the data pattern into ad- 

dress 2. 
11) Press START to do the relocate operation. 


Spare Sector Verify Operation 


Use this operation to find if a spare sector is avail- 

able or if it is used. 

Spare sector verify is entered like relocate with 

these differences: 

1) The Op code is OPI and OP2. 

2) The address given in initiate words 1 and 2 
must be the address of a sector on the spares 
head of the cylinder being verified. 

At the end of the operation the result is all zeros for 
an available spare and A.E. for a used spare. 


Alternate Operations 


Use caution. Customer data and system software 
are destroyed by initialize, write, or relocate 
operations. Install a scratch pack or use the mainte- 
nance cylinder for those operations. 

The DDEC fetches initiate and data words from 
two areas of maintenance memory. Two different 
operations can be done alternately on the same drive 
unit or alternately on two different drive units. Two 
uses are: 

1) Alternate seeks for checking the servo. 

2) Alternate write/read to check data. 


Here is an example of an alternate operation. 
1) Set the maintenance panel switches to the nor- 
mal positions as in table 4-6. 
Make these changes: 
SGL SECT - UP 
ALT OP - UP 

; LOOP OP - UP 

2) Press MSTR CLR and. CLEAR. This clears 

both displays. 

2) Press the correct unit numbers in einai for the 
drive to be used. Do not press the Op code 
switches or address switches. The first 
operation is a read on sector 0. 


2011342 


4) Press LOAD to load initiate word one into 
memory. 

5) Press LOAD to load initiate word 2 (all zeros) 
into address 1. Press load 7 times. The memory 
address counter must indicate binary 8. This is 
the memory location to contain the second set 
of initiate words. 

6) Press N2 for a write operation. Press the same 
unit numbers as in step 3. 

7) Choose an address for the write opeation. The. 
method for loading this address is described un- 
der the heading Entering an Address in the 
Initiate Words in this section. Press the correct 
address switches to complete initiate word 1. 

8) Press LOAD to load initiate word 1 of the al- 
ternate operation. 

9) The memory address counter is binary 9. Press 
the switches to complete the address started in 
initiate Word 1. 

10) Press LOAD to load initiate word 2 of the al- 
ternate operation. 

11) Press the switches to select a data pattern to 
write in the alternate operation. 

12) Press LOAD to load the data word into mem- 
ory address 10. 

13) Press START to do the alternate operation au- 
tomatically. 

Each operation is one sector long because SGL 
SECT is up. The operation restarts automatically be- 
cause LOOP OP is up. The operation switches alter- 
nately because ALT OP is up. 


Read Extended Status Operation 


If T.D. (try diagnostics) is set in the result descrip- 

tor it means: 

1) An exception occurred in either the DDEC or 
the drive. 

2) An extended result descriptor is locked in the 
DDEC The E.R.D. can be extracted for 
analysis by Perorming a read extended status 
operation. | 

3) Pressing MSTR CLR unlocks the DDEC but 
loses the E.R.D. information. 


Volume 3, Section 1 gives a further explanation of 
the T.D. bit in the result descriptor, as well as the 
E.R.D. To do a read extended status operation fol- 
low these steps: : 

1) Set the maintenance panel switches to the nor- 

mal positions as in table 4-6. 

2) Press CLEAR only. This clears both displays. 

3) Press OP3 and variant N2. This is the read ex- 

tended status Op code. : 

4) Press LOAD to load initiate word 0 into — 

memory. 

5) Press START to do the read extended status 

operation. The normal end to the operation is 
a result descriptor with no error bits. The mem- | 
ory address counter must display binary 7. 
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6) Press CLEAR, this resets the memory address 
counter to address 0. 

7) Move DISP ENBL switch to the up position. 

8) Press STEP MEM to advance the memory ad- 


dress counter. Table 4-7 gives the meaning for — 


each bit of the E.R.D. which is displayed in the 
vertical L.E.D.s. Memory address location 3, 

4, 5, and 6 contain E.R.D. words 1, 2, 3, and 
4, 


General Troubleshooting _ 
Drive/DDEC Fault Isolation 


Use the maintenance features of the DDEC to iso- 


late DDEC problems from drive problems. These 


tests can quickly isolate a problem. 
1) Use different drives with the same DDEC inter- 
face. 
If Then 
DDEC or cable is at fault 


DDEC is probably at fault. 
Drive is probably at fault. 


The problem is always there. 
The problem changes. 
The problem goes away. 


2) Use the same drive but different DDEC inter- 


face. 
/ If Then 
The problem is always there. Use test 1. 
The problem changes. No determination can be 
made. 


The problem goes away. DDEC or cable is at fault.’ 


3) For a read or write problem, write and read the 
disk at various cylinders and with different 
heads. The DDEC processes all read data the 
same. The drive may have a problem reading or 
writing different parts of the disk. oe 

4) Look at all result descriptors and extended re- 
sult descriptors. The drive status register may 
be recorded in the E.R.D. This often tells ex- 
actly the problem. Some bits of the E.R.D. are 
DDEC exceptions which explain the problem. 
Volume 3, Section 1 gives the meanings for the 
bits of the result descriptor and extended result 
descriptor. Table 4-4 in this volume can be 
used as a reference. 


DDECIDPC Fault Isolation 


1) Offline, attempt to reproduce problems by doing 

_.the same operation from the maintenance pan- 

el. Most. DDEC/drive problems can be repro- 
duced this way. 

2) Processor interface and D.P.C. problems are 

not detected offline. Put the DDEC online and 
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transmission parity bit set 


run the Disk Pack Diagnostic test routine. 
Using the Disk Pack Diagnostic routine: 
Symptom _ Probable Cause 
~ Data: is being lost between the 
DPC and DDEC while it is 


being transferred in parallel. 
_ Run the DPC self test. 


Serial to parallel data 
conversion is wrong in the 
DDEC for a read or parallel to 
serial conversion is wrong in 
the DDEC for a write. 


DDEC clock to the processor. 


A result descriptor with 


Data bits missing when | 
reading but no firecode 
error or transmission parity 
error. Determine if read is 
wrong or if write is wrong 


Data shift 


| Voltage Margins 


Use this procedure when a DDEC problem is too 
intermittent to troubleshoot. Adjusting the IC supply 
voltage close to the limits of their specification may 
cause the intermittent problem to happen more 
often. This makes troubleshooting easier. 

1) Remove the top cover from the power supply. 

2) Measure the voltage on the backplane +5 volt 

Stud. Figure 4 shows the location of R115 on 

the power supply to adjust +5 volts and the +5 

volt stud on the backplane to measure +5 

volts. 

Use a potentiometer adjustment tool to turn po- 

tentiometer R115 clockwise to increase the 

— voltage. Do not go beyond +5.25 volts while 
adjusting the voltage, operate the DDEC to see 
if the problem exists. | 

4) Turn potentiometer R115 counter clockwise to 
decrease the voltage. Do not go beyond +4.75 
volts. Operate the DDEC to see if the problem 
exists. 


3 


we” 


Use the same » method to re the —5 volt supply 
by turning potentiometer R163. Do not go beyond 
—5.25 or —4.75 when changing this voltage. Figure 4- 
2 shows the location of R163 on the power supply 


and QHC30 on the backplane to measure —v volts. 
_ This —5 volts is used in the DDEC only to power the 
_ differential line drivers and receivers at the drive in- 


terface. 


Clear Diagnostic Feature 


The clear diagnostic feature lets the field engineer 
loop an operation in local mode when a T.D. bit is 
set in the result descriptor. Normally, a T.D. bit set 
in the result descriptor prevents more operations on 
that drive unit. 

How to use the clear diagnostic feature: 
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STUD #1 
(+5 VOLTS) 


STUD #2 
(D.C. GND) 


QHC20 
(-5 VOLTS) 


VIEW OF BACKPLANE 
(FRONT OF MACHINE) 


TRIMPOTS 
OO WwW 
= 
Cc | 

i i 2782 7872 

+ 

Hi ee peat al eene rein le ee 

J2 CB1 CB2 JA 


POWER SUPPLY WITH TOP REMOVED 


(VIEWED FROM ABOVE AT REAR OF MACHINE) 


Figure 4-2. Voltage Adjustments 


2 JFCO3 . 


— > JFCO4 
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> 

—> JFCO5 4 > 
—> JFCO6 > 
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—>JFCO7 >—o 
— > JFCO8 
—> JFCO9 
— > JFC10 
— > JFC11 
—> JFC12 
—>JFC13 
—>JFC14 


Den 


JFC16 <— 


JFC17 


> 


THESE BACKPLANE PIN ARE AVAILABLE 
TO TIE THE TRIGGER GATE INPUTS HIGH: 


JHE18 THROUGH JHE25 


Figure 4-3. Trigger Gate 


1) Use a wire jumpr from ENCLDIAG/ to a 

ground pin on the backplane. 

2) Move the LOOP OP switch to the up position. 

3) Do the local mode operation normally. 

If a T.D. error stops the DDEC when the clear di- 
agnostic feature is enabled and LOOP OP is up, the 
E.R.D. register is cleared and the T.D. is cleared. 
The operation is restarted normally. | 


Displaying the Firecode 


The firecode of a sector is displayed on the main- 
tenance panel in local mode. With the ALT OP 
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switch in the up position the firecode for the first 
sector read is stored in maintenance memory. Fol- 
low these steps to display the firecode of a sector: 
1) Load into maintenance memory addresses 0 
and 1 and read Op code and the hexadecimal 
address of the sector to be read. 
2) Place all maintenance panel switches in the nor- 
mal positions as in table 4-6. 
3) Place ALT OP switch in the up position. Place 
SGL SECT switch in the up position. | 
4) Press the START button once. 
5) Place DISP ENBL switch in the up pacition: 
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Press STEP MEM until the memory address 


counter displays a binary 4. In the vertical dis- 


play 16 bits of firecode are displayed Press 
STEP MEM tto display memory address 5 
which is the other 16 bits of firecode. Figure 4- 

4 shows the 2 words of firecode displayed. — 
Note that the firecode for the 207 drive is 56 bits 
long but that the above procedure displays only the 
first 32 bits. Some examples of firecode for certain 

data patterns are given in table 4-7. 


Clock Stopper Featu re 


The clock stopper is a maintenance feature to stop 
the DDEC clocks and deselect the drive. Using this 
feature, a field engineer halts the DDEC when he 
wants and looks at logic states throughout the ma- 
chine. Local Operation (offline): 

1) Use a wire jumper to connect the trigger signal 

(any low to high transition) to pin DDC28 on 
the backplane. 

2) Move the switch ENAB stop to the down posi- 

tion. 

Remote Operation (online): 

» Use a wire jumper to connect the qribeer signal 

(any low to high Hanson) to pin DDC28 on 
the backplane. 


MEMORY ADDR. 
CNTR. 


LAST BIT 1O 
OF F.C. 


LODOODQOOOOO0O0O00000 
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2) Use a wire jumper to connect the signal 
ENABSTOP/ to a ground pin. 
3) After the stop clock has been used, remove the 
_ wire jumper to the signal ENABSTOP/. This 
prevents noise from triggering the clock e Stepper 
_ flipflop. 


Trigger Gate Featu re 


On circuit board 20 in location J LOWER a trigger 
gate is wired to the backplane for field use. Figure 
4-3 is a schematic with backplane inputs and outputs 
noted. | 
Inputs: 

1) Use wire jumpers to the backplane input pins. 
The inputs can be from 0 to 8 high true signals 
and from 0 to 5 low true signals. 

2) Use wire jumpers to connect unused inputs to 
groune or to the pe pins listed in figure 4- 


Outputs: 

1) One output pin JFC16 isa Schottky output for 
speed. This output is suitable for triggering the 
stop clock feature. | 

2) One output pin JFE17 is a standard output. It 
is suitable for triggering test instruments. 


lo@ed| 


OO0000000000000 


FIRST BIT |O 
OF F.c. JO} - 


Figure 4-4. Display of Firecode 
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Table 4-7. Firecode Examples 


DATA REPEATED 206 FIRECODE 207 FIRECODE 
8001 200311A1 200311A1A2D7BA 
0101 2001ADB2 2001 ADB24CA264 
FDFD EAAA4AF3 EAAA4AF3725360 
6363 A42284B9 A42284B9CB81C5 
5555 A66AAD32. A66AAD3235E8F5 
AAAA OCF55065 OCF55065DEFF5D 
8888 OF3BBF84 OF3BBF84B266CF 
FFFF AA9FFD57 AA9FFD57EB17A8 
1111 A1F772F0 A1F772FOECDBD1 
0000 00000000 00000000000000 
6DB6 8017BF1B 8017BF1BE8F28D 
E4C6 OFECC576 OFECC576FCOBC1 


EXTENDED RESULT DESCRIPTOR 
USAGE 


If the TRY DIAGNOSTICS bit is set in the result 
descriptor at the end of an operation, the DDEC is 
locked out from that unit until a Read Extended Sta- 
tus Op is performed. The processor does a Read Ex- 
tended Status operation and receives from the 
DDEC 64 bits of extended reult descriptor (E.R.D.). 

This is put in the F.E. log when on system soft- 
ware or printed on the line printer when the Disk 
Pack Diagnostic test routine is used. In local 
operation, the E.R.D. is stored in maintenance mem- 
ory for analysis after a Read Extended Status 
operation. 

Volume 3, Theory of Operation, Section 1 under 
EXTENDED RESULT DESCRIPTOR gives the 
meaning for the different parts of the extended result 
descriptor. The method of doing the Read Extended 
Status operation is given in this section of Volume 
1. Table 4-8 gives the meaning of all ERD bits. 


CM Error 


Notice in table 4-8 that if bit 10 word 3 in the 
ERD is set, a CM error has been detected by the 
drive. The CM in error is returned from the drive to 
the DDEC and stored in the ERD. 

If the CM error bit is low, bits 09 to 01 of word 
3 and bits 15 to 01 of word 4 are the drive status re- 
turned after a send status CM. 

Some bits of the ERD are exceptions detected by 
the DDEC They are: 


Fan Fail 


The two fans mounted on the card cage of the 
DDEC have air switches. If air stops passing the 
switches the switches open. This causes a T.D. in 
the result descriptor and an E.R.D. is logged. 


Drive Clock OK/ 


This means the drive clock is not good. This bit 
sets if drive clock transitions stop for more than 
three and one-half clock periods. 
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Address Mark Missing 


A missing address mark does not cause an excep- 
tion to stop the DDEC It gives a T.D. in the result 
descriptor if an address error occurs. 


No Read Data Transitions 


This does not cause an exception to stop the 
DDEC It gives a T.D. in the result descriptor if an 
address error occurs. The read data transitions that 
are detected missing are the sync character for the 
address. 


Index Mark Missing 


This bit is set when the drive does not send an in- 
dex mark detected DM within 25ms of a request for 


index from the DDEC. 


Bad DM Response 


This bit is set for one of the following reasons: 

1) the drive does not send a NOT READY DM af- 
ter a seek CM or after a headswitch CM on the 
207 drive. 

2) A ROGER DM is not received within 6S5ms of 
a CM. 

3) A ROGER DM is not. received within 2 words, 
3 bits of a READ ADDRESS MARK CoM in 
MODE 5 or MODE 9. 


Address Overflow 


This bit is set if the sector address contained in 
the initiate words is beyond the maximum address of 
the drive unit being used. 


Maintenance Log (ELOG) 


System software keeps a log of errors which occur 
on peripherals. Figure 4-5 gives an example of a disk 
error in the log. | 


Result Descriptor 


The result descriptor in the ELOG is the system 
result descriptor. It is made up from information 
about the system I/O operation and from the result 
descriptor sent by the DDEC Refer to the technical 
manual for the disk pack control being used. It gives 
the meaning for each bit of the system result de- 
scriptor. Here are some frequently used bits in the 
disk pack result descriptor: | 
bit 03 firecode error 
bit 10 sector address error 
bits 22 and __ together indicate a TRY Diagnostic 
23 condition. An ERD is also printed. 


Extended Result 


The extended result is all zeros if no T.D. bits are 
in the result descriptor. The ERD is given in 
hexadecimal format. Change the ERD to bit format, 
then decode it according to table 4-8. , 
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_ TIME ERROR 
OCCURRED 


¥ 


CoO7RE 


LASEL=TESTMCP 


G 
ee 
ss 
tw 
ee 
f\ 
~~ 
® 

ta 
e) 
a 
je] 


CYL INVER = 


13:59: 72 23 Cen) | ae PORT 7 CHANNEL 09° ee 
FESCKIPTOR ENDING 


ADDRESS 
LE SCO 


READ DATA ER 
LASELSEVONGSOL 


0420 


RD INDICATES “TRY DIAGNOSTICS” | 


UNIT DESIGNATOR 


. , SS—EA OOP -ALDRESS ALD RE: es 
20010000612 J57759C 000009 626114 _ 029224 2ATS 
LT=F559524660 


SERTAL Nue=009091 HAROWARE=@1E@ JO5eNGe=0902% 00 (EXTENDED RESUL 


SECTOR ADDRESS 
“IN ERROR 7 


LINK | BEGIN ENC 


ERD IN HEX 


RD INDICATES FIRECODE ERROR 


ADURES 5/91 2 3456789012 $456 78991 23 
OFEATD 


SERTAL NOe= 404060 — 
HEAD = 00, © 


110100000900990010C9C0V0 


poet 2 CHANNEL 99 | HARD. ARE QIEQ, 
OESCREPTUR ENDING “© RESULT DVESCHIPTOR | 


O1 RETRIED : | 
2 BEGIN END C 
ADDRESS 170 OP ADUPESS ADDRESS AMSRESS 
OL7898 000003 OFE4OD OEEATO O3N91T 


JOB. NUS= 00079 EXTENDED hE SUL T= = 2099000000000900%10 
SECTOR = O21 


925909026) 
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Word 1 
Cyl add 2* 9 
ie” ee 3 
ae eee 
* 2° 6 
Qe & 
we 2 4 
pia sues | 
ae? aime, Address 
ee wal Decode 
ae cole 0) 
" 2* 10 
Zero 
Head add 2*2 
Head add 2*1 
Head add 2*0 
Sector add 2*6 
Word 2 
Sector add 2*5 
" 2*4 
me 23 Address 
2g Decode 
eae | 
Sector add 2*0 
OP1 
OP2 
ota Command 
U2 from 
U1 DPC 
NO 
N1 
N2 
N3 
Fan Fail 


Drive Clock OK/ 

Address Mark Missing 

No Read Data Transitions 
Index Mark Missing 

CM Error = 0 

DMO9 *SRO1 — 206 
DM10 *SRO2 — 207 
DM11 *SRO3 — ‘0’ 
DM12 *SR04 — ‘0’ 


DM13 *SRO5 — Maintenance Mode 
DM14 *SRO6 — Write Data Missing 


DM15 *SRO7 — ‘0’ 


DM16 *SRO8 — Seek and Not Ready 


DM17 *SRO9 — IIlegal Head 
DM18 *SR10 — Illegal Cylinder 


Word 4 


DM19 *SR11 — Spindle Address Error 

DM20 *SR12 — Offset During Write 
Enable (206) — ‘0’ (207) 

DM21 *SR13 — Offset during Seek (206) 


— ‘0’ (207) 
DM22 *SR14 — Seek Incomplete 


DM23 *SR15 — Offtrack and Write Enable 
DM24 *SR16 — Carriage Hits Stop 
DM25 *SR17 — ‘0’ (206) — Servo Lost 


(207) 


DM26 *SR18 — Write Current and No 


Gate 


DM27 *SR19 — No MFM Transitions (206, 
207) or Drive Clock 


Error (207) 


DM28 *SR20 — Head Select Fault 


DM29 *SR21 — DC Power Fault 


DM30 *SR22 — Temperature Warn. 
DM31 *SR23 — Temperature Critical 
DM32 *SR24 — RPM Less than 3420 


Bad ON Response 
Address Overflow 


CM. Error = 1 

CMO1 -- Mark 

CMO02 — Write/ 

CMO03 — Read/ 

CM04 — Address Mode (206) Servo Search/ (207) 
CMO5 — Parity Even 

CMO6 — Continue 

CMO7 — Address/Control 

CMO8 — Head or Cy!/Offset On (206) 
CMO9 — Add Info — Offset In (206) 
CM10 — Add Info — Data Strobe Early 


CM11 — Add Info -- Data Strobe Late 
CM12 — Add Info -- Power Up 


CM13 — Add Into — Power Down 


CM14 — Add Info -— Restore 
CM15 — Add Info — Send Status 
CM16 — Add Info — Find Index 
CM17 — Add Info — ‘0’ 


CM18 -- Add Info — ‘0’ 


CM19 — Add Info — Reset Maint. 


CM20 — Add Info —.Set Maint. 
CM21 -- Write Enable 

CM22 — ‘0’ 

CM23 — Parity Even 

CM24 — End 


Table 4-8. Extended Result Descriptor 
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SECTION 5 
ADJUSTMENTS 


ADJUSTMENTS 
Power Supply Adjustments 


There are only two adjustments in the power sup- 
ply. The +5 volt and —5 volt supplies can be ad- 
justed for output voltage. 


+5 Volt Adjustment 


Figure 5-1 shows the backplane points to monitor 
the +5 volts. It also shows the location of the poten- 
tiometers in the power supply for adjusting the +5 
and —5 volt supplies. Follow this procedure to adjust 
the +S volts. 

1) Remove the top cover of the power supply by 
first removing the six 10-32 screws with wash- 
ers that hold it down. 

2) Using a DVM, put the positive lead on the +5 
volt stud on the backplane and the negative 
lead on the DC ground stud on the backplane. 
Refer to figure 5-1 for the stud locations. 

3) Press the power switch on the operator panel 
so that the on light is illuminated. 


| wl 


STUD #1 STUD #2 
(+5 VOLTS) (D.C. GND) 
QHCO1 
(-5 VOLTS) 


VIEW OF BACKPLANE 
(FRONT OF MACHINE) 


4) Use a potentiometer adjusting tool to adjust 
R115 in the power supply while observing the 
voltage at the backplane on the DVM. Adjust 
the +5 volts accoding to table 5-1. 

5) Proceed to the —5S volt adjustment. 


—5 Volt Adjustment 


Perform the +5 volt adjustment as described ear- 
lier, then folow this procedure for adjusting the —5 
volts. 

1) Attach the positive lead of the DVM to pin 
QHCO01 on the backplane. The negative lead re- 
mains on the DC ground stud. 

2) Use a potentiometer adjusting tool to adjust 
R163 in the power supply. Observe the voltage 
at the backplane on the DVM. Adjust the —5 
volts according to table 5-1. 

3) Disconnect the DVM. Switch off the DDEC 
Replace the top cover of the power supply and 
the 6 screws that hold it down. 


TRIMPOTS 


R163 


J2 CB1 CB2 J4 


POWER SUPPLY WITH TOP REMOVED 
(VIEWED FROM ABOVE AT REAR OF MACHINE) 


Figure 5-1. Power Supply Adjustments 


Local Clock Check 


The 206/7 DDEC has a local oscillator with a fixed 
frequency. It is located on board 11. It should be 
checked on installation and when troubleshooting. 
To check the local clock do the following: 

1) Attach a frequency counter or oscilloscope to 


2011342 


the backplane pin DDE17. This is the signal 
CKIOTEST. | 

2) At the operator panel press the power switch to 
illuminate the on button. Be sure the DDEC is 
offline. | | 

3) Observe the clock frequency. It must fall within | 
the range given in table 5-1. — 
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Table 5-1. Summary of Adjustments 


ADJUSTMENT | TEST POINT | ADJUST TO 
on “+45 volts | +5 volt stud | +5v 4 1% |. 
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Signal Name 


ACCYL2*N 
ACHED2*N 
ACSEC2*N 
ADBIT12 
ADCKNWD2 
ADCLOCK 
ADCMPEN 
ADCRYOUT 
ADCYLHD 
ADCYL2*N 
ADDOVER 
ADDREQL 
ADDRINDX 
ADDVFLAG 
ADHED2*N 
ADHED2*2 
ADLDREG 
ADMKER 
ADMPXRNN 
ADMRK127 
ADRIDXUP 
ADSEC2*N 


ADSNCBF 


ADSNCFF 
ADSTATEO 
ALTGOWERZ 
ALTOPS 
ALTOPS 
AMKER207 
BADDMRSP 
BITN 
BITNNA 
BITNNB 
BIT2*N 
BUFDATA 
BUFDCM 


BUSY 


BUSYEXCH 
CEMRDATA 
CKADDMEM 
CKALTOPS 
CKCLRADR 
CKDPC 
CKIHBT 
CKINTWRD 
CKRDBFFR 
CKSKSTAT 
CKWORD! 
CK10DRV 
CK10MHZ 
CK10MHZA/ 
CK10MHZB/ 
CKI0TEST 
CKSMHZ 
CLADMKCT 
CLALSKST 


~CLDSKLOC 


CLEAR | 
CLFMCNTR 
CLMD4FLP 


~ CLRDIAG 


APPENDIX A 
SIGNAL GLOSSARY 


Description | 


Address counter cylinder 
Address counter head outputs 
Address counter sector outputs 
Address bit 12 

Address clock not word 2 
Address clock 

Address compare enable 
Address carry out 

Hi for cyl decode low for head 
Address cylinder bits 
Address over limit (illegal) 
Address equal 

Address mark or index 
Address over flag 

Address head bits 

Address head bit 4 

Address load register 
Address mark error 

Address multiplexer output 
Address mark counter = 127 
Address or index up edge det 
Address sector bits 

Buffered address sync flop 
Address sync flip-flop 

State 0 of decode control 
Alternate go write zeros 
Alternate operations 
Alternate operations 

Address mark error (207 only) 
Bad drive message response 
Bit n of address constant 

Bit decimal outputs 

Bit decimal outputs 

Bit counter output 

Write data to drive 

Buffered controller message 
DDEC busy 

Exchange busy flip-flop set 
Format RD data for correction 
Clock address memory 

Clock alternate ops 

Clock clear address 

Clock to the DPC 

Clock inhibit (EPC generator) 
Clock initiate word 

Clock read buffer 

Clock seek status flip-flop 
Clockinitiate word 1. 

10 mhz clock from drive 

10 mhz clock 

Main 10mhz clock 

Main 10mhz clock 

Test point for 10 mhz clock 
5 mhz clock 

Clear address mark counter 
Clear all seek status FFS 
Clear disk location counter 
Clear push button 

Clear format counter 

Clear mode 4 flip-flop 


Clear TD condition 


03.06 


Schematic 
Page 


01.04 
01.04 
01.04 
01.03 
01.01 
01.01 
15.02 
01.02 
01.01 
01.03 
06.05 
15.03 
04.03 
06.05 
01.02 
01.03 
01.01 
12.04 
01.02 
15.01 
03.06 
01.03 
06.03 
15.01 
01.01 
10.02 
23.02 
13.01 
03.06 
03.02 
01.01 
18.02 
19.01 
18.01 
14.07 
14.04 
12.04 
11.02 
21.04 
11.02 
13.02 
13.03 
10.04 
15.02 
10.07 
16.05 
12.03 
01.01 
— 14.-05 
11.04 
11.04 
11.04 
11.04 
11.04 
15.01 
12.03 
06.04 
13.01 
09.01 
06.01 


A-2 


B 9499-6 Disk Drive Electronic Controller, Vol. 1: Operation. and Maintenance 


Signal Name 


CLRDMERR 
CLRLATCH 
CLSECLOC 
CMADDMRK 
CMENABL 
CMERROR 
CMGOIDLE 
CMJMP30 
CMLINN 
CMLINN 
CMLNN 
CMLNN 
CMLOAD 
CMMODEN 
CMMODE2*N 
CMR/W 
CMSEL 
CMSELSPR 
CMSTART 
CMST30 
CMS21+29 
CM2-0M11 
CNTROGDM 
CNTSHTDM 
CONTROL 
CRADCLR 
CRADINC 
CRMMDIN1 
CRMMDIN2 
CRMMDOTI1 
CRMMDOT2 
CRMMWE 
CRM521ZR 


~ CRSRDBT 


CRSRDTOT 
CT747 
CT748 
CYLERREN 
CYLHDEQL 
DATANN 
DATANN 
DATANN 
DATANN 
DATANN 
DATANN 
DATANN 
DATANN 
DEADSTOP 


DMBUF 


DMCK10 
DMCLK 
DMCNTHLT 
DMCNUE 
DMCRYOUT 
DMCS2*N 
DMCS30 
DMDTAIN 


- DMERDFF1 


DMERDFF2 
DMEXCEPT 
DMFAULT 
DMLINX 
DMRCVD 
DMSRCK 
DMSRCLR 
DMCRCLRT 
DMSRENB 
DMSRFFK 


APPENDIX A CONT. 


Description 


Clear DM error > 

Clear latch © 

Clear sector location counter 
Generate an address mark CM 
Controller message enagle 
Controller message error 
Generate a go idle CM 

Load CM counter to 30 

CM line to drive n 

Controller message line N 
Long CM bit nn 

Long CM bit nn 

Controller message load 

CM modes (decimal) 

CM modes 

Read/write bit of CM 

Select the drive 

Generate a spare head CM 
Controller message start 

CM counter in state 30 

CM counter in state 21 or 29 
Head .CM in mode 11 

Roger DM count 

Short DM count 

On off switch (front panel) 
Correction address clear 
Correction address increment 
Correction memory data in(1) 
Correction memory data in(2) . 
Correction memory data out(1) 
Correction memory data out(2) 
Correction memory write enable 


Error corr mode 5 and 21 zeros | 


Correctable serial di-bit 
Corrected serial data out 
Count 747 

Count 748 

Cylinder error enable 
Cylinder and head equal 
Maint. memory output bits(16) 
Data bus lines 

Data bus lines 

Data bus lines 

Data bus lines 

Data bus lines 

Data bus lines 

Data bus lines 

Stop 10mhz clock 

Drive message buffer 
DM 10mhz clock 

DM clock 

DM counter halt 

DM continue 

DM counter carry out 
DM counter outputs 

DM counter at state 30 
Drive message data in 
DM-erd flip-flop 1 
DM-erd flip-flop 2 | 
Drive message exception 


Drive message fault 


DM line from drive x 
DM received 

DM shift register clock 
DM shift register clear 
DM shift register clear 
DM shift register enable 
DM shift reg ff (k term) 


Schematic 


11.01 
13.02 
06.01 
07.06 
07.05 
04.03 
05.02 
14.01 
14.07 
15.06 
14.03 
14.02 
05.03 
14.01 
07.06 
05.04 
03.02 
03.04 
05.03 
14.01 
14.01 
03.06 
04.02 
04.02 
40.02 
21.03 
21.03 
21.02 
21.02 
21.01 
21.01 
21.03 
20.04 
21.02 
20.06 
21.01 
21.01 
15.02 
15.03 
13.06 
17.07 
17.03 
17.06 
16.03 
16.02 
17.02 
17.05 
11.02 
04.01 
04.02 
04.02 
04.02 
04.03 
04.02 
04.02 
04.02 
14.05 
04.06 
04.06 


04.04 . 


04.04 
14.07 
04.01 

04.01 
04.01 
04.06 
04.01 
04.03 
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Signal Name 


DMSTART 
DMSTASNN 
DPCBUSY 
DPCCLOCK 
DPCEXCBF 
DPCEXCTE 
OPCPAR 
DPCPARBF 
DPCREADY 
DPCRECV 
DPCRMOTE 
DPCSEL 
DPCSELBF 
DPECEXC 
DRIVCKOK 
DRNCLK 
DRNCLK 
DRNDM 
DRNDM 
DRNDTA 
DRNDTA 
DRNPRSNT 
DRONLINE 
DRREADY 
DRTHERE 
DRTHRCK 
DRUNSAFE 
DRXMIT 
DSKLOCEQ 
DTALINNX 
DTALINNX 
DTALINPX 
DTALINPX 
DTAREGNN 
DTSNCSTF 
DTSNDSLD 
DTSYNCER 
ECCUSED 
ENABLWR 
ENABSTOP 
ENADRCT 
ENCD32BT 
ENCKTEST 
ENCLDIAG 


-ENDMDE8 


ENDOFCYL 
ENDOFPAK 
ENDOFTRK 
ENSCXFR 
ENSELTRM 
ENSNCDET 
ENSTATER 
EPCCLR 
ERCCKINH 
ERCRMDNN 
ERDCLR 
ERDENRD 
ERDFCFB 
ERDFFA 
ERDFFB 
ERDFFC 
ERDFFD 
ERDXFREN 
ERDXMTNG 
ERRCORCT 
EXCHBUSY 
EXECUTE 


APPENDIX A CONT. 


Description 


Drive message start 

Drive message status bits 
Disk pack control busy 

Disk pack control clock 
Buffered execute from dpc 
Disk pack control execute | 
Disk pack control parity 
Buffered parity to/from DPC 
Disk pack control ready 
DPC receiving 

Remote signal to DPC 

Disk pack control select 
Buffered select from DPC 
dpec exception 

Drive clock ok 

Drive n clock 

Drive n clock 

Drive n drive message 

Drive n drive message 

Drive n data 

Drive n data 

Drive not present 

Drive on line 

Drive ready 

Drive there 

Drive there check 

Drive unsafe 

Drive transmit 

Disk location equal 

Negative diff data to drive x 
Negative diff data to drive x 
Positive diff data to drive x 
Positive diff data to drive x 
Data register bits (16) 

Data sync start found 
disable loop op when DTSNCSTF/ 
Data sync error 

Error correction used 
Enable write 

Enable stop clock feature 
INNADRCT delayed one bit 
Encode 24 firecode using 32 BT 
Enable clock test 

Enable clear diagnostics 

End mode 8 

End of cylinder 

End of pack 

End of track 

End sector transfer 

Allow select to terminate 
Enable sync character detect 
Enable status errors 

Clear error protection code 
CKDPC inhibit during err corr 
Error correction mode n 
ERD clear 

Enable all zeros rd in senderd 
Buffered erd flip-flop c. 
Extended result flip-flop A 
Extended result flip-flop B 
Extended result flip-flop C 
Extended result flip-flop D 
ERD transfer enable 

ERD transmitting 

Error correct 

Exchange busy to DPC 
Execute 


Schematic 


04.01 
17.04 
16.02 
16.02 
16.02 
16.02 
16.02 
16.02 
16.02 
16.01 
16.01 
16.02 
16.02 
11.01 
11.04 
15.05 
14.06 
14.07 
15.06 
15.05 
14.06 
04.08 
04.03 
04.03 
02.05 
12.04 
17.08 
10.03 
02.05 
14.06 
15.05 
15.05 
14.06 
13.05 
15.01 
15.01 
12.02 
20.04 
11.03 
23.02 
01.01 
— 20.06 
03.02 
04.08 
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Signal Name 
EXTTRIG 
FANFAIL 
FCDDESEL 


-FCDHDTOS 


FCDRRDY 
FEERTEST 


_ FIRCRERR 


FIRCMPEN 
FIREIN 
FIRINBUF 
FIREIN24 
FIRENCEN 
FIREONBS 
FIREOUT 
FIRESHEN 
FIRNN 
FIRNN 
FIRNN 
FLAGWRTN 
FMCNTF 
FMCNTN 
FMGOIDLE 
FMIDLING 
FMRDATA 
FMRFIRE 
FMSENDRD 
FMTSO 
FMWRADDR 
FMWRDATA 
FMWRFIRE 
FMWRONES 


FMWRZERO ~ | 


FNSWFAIL 
FRENCD 
FRENCDP 
FRENCD24 
FRR+WMDE 
FRRDMD 
FRWTMD 
GM9F4207 
GSGTOENC 
GTMDNDLD 
GTMDISDLD 


GTMNDLD 


GT1+15DL 
HDCNTCLR 
HDCNTEN 
HDCTST23 


HDCTST31 | 


HEADERR 
HEAD2*N 
HEDRERR 
IDLE 
IDXMRKER 
ILLCYL 


- IMMDSEEK 


INADRMRK. 


~INSECLOC _ 
-INDSKLOC 


INDXSRCH 
INFONN 


-INFRENCD | 


INH24REG 
INITBF 
INITCONT _ 
INITIAL — 


INNADRCT 


APPENDIX A CONT. 


- Description | 
Standard output of trigger gt — 
DDEC logic gate fan failure 
Forced deselect _ 


Forced head to spares head 
Force drive not ready | 
Fire code error test point 


Fire code error | 
Fire code compare enable 
Input to firecode (207) : 
Input to firecode gen (206) 
Input to 24 bit F C gen ae 
Fire encode enable 

Firecode on bata. bus 
Firecode output — 


Fire code shift enable 


Fire code shift register bits 
Fire code shift register bits 
Firecode shift se ae bits 

Flag written | 

Format counter full 

Format counter decimal outputs 
Format go idle 

Format idling 

Format read data 

Format read fire code 


Format send result descriptor . 


Format control state zero 
Format write address 
Format write data 

Format write fire code 
Format write ones | 
Format write zeros 

Fan failure switch 

Fire encode 

Fire encode (207 - 24 bit) 
Fire encode 24 bit eae 
Firecode read or write mode 
Fire read mode 


Fire write mode 
Go to mode 9 from 4 (207 only) 


Any go to is in progress | 


Go to mode n delayed: one sige. 


Go to mode 15 delayed one clk 


Go to mode n delayed one clock | 


Go to mode 1 or 15 delayed 
Clear head counter 

Head count enable 

Header counter state 23 
Header counter state 31 
Head error (in drive) 

Head select binary output 
Header error 

Idle mode | 

Index mark error 


~ illegal cylinder 
_ Immediate seek 
Increment address mark counter: 
_ Enable sector location CNTR | 


Increment disk location cntr | 


- Index pulse search © 


Information lines nn 
Inhibit fire encode 

Inhibit. 24 shift reg (207 fe) 
Initialise op 


- Initialise continue 


Initialize operation 
Increment address counter 


Schematic | 
20.06: 
11.01: 

11.04 


93.04 


10.06 
10.06 
09.01 
14.07 
14.07 


20.06 


09.08 
03.04 
20.06 
09.08 
20.03 
20.02 
20.01 
12.02 
09.07 
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Signal Name 


INTLSECN 
INTTRIG 
INUNITCT 
ISELECT 
JMMF2 
KMMF1 
KMMF2 
KTRMINSL 
LDFORBOT 
LDPRDBT 
LDPSPREG 
LDRDBFDL 
LDRDBFFR 
LDSECLOC 
LDSRDBT 
LDWRBFFR 
LEDNN 
LNDMFLFF 
LOAD 
LOADAC 
LOC=0 
LOCEXEC 
LOCLEXEC 
LOC89 
LONGDM 
LONGDMS 
LOOPHEAD 
LOOPHEAD 
LOOPMD10 
LOOPOP 
LOOPOP 
LOOPSEC 
LOOPSEC 
MAINCLR 
MAINMD*N 
MASTRCLR 
MDE4-RWV 
MDE4FLOP 
MDESFLAG 
MDE8FLAG 
MDE9FLAG 
MEMUN2*N 


MEMWRTEN 


MFIRCDEN 
MMSCLR 
MMSN 


~MMSO 


MNCLRRAW 
MNERWD1 
MNTAD2*N 
MNTCKI1A 
MNTCK1B 
MNTDESEL 
MNTMEME 
MNTRDEN 
MNTSEL 
MNTWREN 
MODEN 
MODENA 
MODENC 
MPXRSELA 
MPXRSELB 
NEEDTOWR 
NN 
NOADD-LO 
noaddld 
NOEXCH 


APPENDIX A CONT. 


Description 


Interleave sector n 
SCHOTTKY output of trigger GT 
Increment. unit counter 
Derivative of DDEC select line 
J Term, memory control FF2 
K term, memory control FF1, 
K term memory control FF2. 
K term of inselcloc flip-flop 
Load for beginning of track 
Load paralell di-bit 

Load paral/serial/paralel reg 
Load read buffer delayed 
Load read buffer 

Load sector location counter 
Load serial di-bit 

Load write buffer 

Light emitting diode nn 
Long DM fail flip-flop 

Load push button 

Load address counter 

Disk location equals zero 
Local execute (slip) 
Maintenance execute signal 
Disk location equals 89 
Long drive message 

Long drive message sensed 
Loop head 

Loop head 

Loop in mode 10 

Loop operation 

Loop operations 

Loop sector 

Loop sector 

Main clear reset 

Mode flip-flops (binary) 
Master clear 


_Mode 4 and read write or verify 


Mode 4 flip-flop 

Mode 5 flag 

Mode 8 flag 

Mode 9 flag 

Memory address unit bits 02.04 
Memory write enable . 
Maint firecode enable 
Memory flip-flops clear .. 
Memory state n 

Memory state 0 

Main clear raw reset pulse 
Maintenance erd word 1 
Maintenance memory address 
Maintenance clock 1A 
Maintenance clock 1B 
Maintenance de-select 

Maint. memory enable 
Maintenance rd enable 
Maintenance select DDEC 
MAINT. write enable 

Mode n | 

Mode n 

Mode n 

Multiplexer select A 
Multiplexerselect B 

Need to write 

N variant bits 

No address load 

No address load 

No exchange 


Schematic 


02.01 
| 20.06 
03.06 
16.01 
21.03 
21.03 


21.03. 


05.05 
19.02 
21.03 
09.08 
15.03 
09.08 
15.01 
21.02 
09.08 
13.06 
03.05 
13.01 
15.02 
. 02.01 
23.02 
13.01 
02.01 
04.03 
07.03 


13.01 


23.02 
12.02 
13.01 
23.02 
13.01 
23.02 
16.05 
08.05 
13.01 
08.04 
03.05 

03.05 
03.05 
03.05 


02.04 
13.02 
21.03 
21.02 
21.02 
16.05 
04.05 
13.02 
13.02 
13.02 
03.04 
13.02 
10.01 
13.04 
13.02 

— 05.06 
07.05 
06.06 
15.03 
15.03 
09.08 
17.01 
23.02 
13.01 

- 04.08 


— A-5 
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Signal Name 
NOHALTERR 


NOROGDM. 
NRMUNST_ 
NROGMDES 
NROGMDE9 


-NSPHD206 
NTSTNRMT 
NWRTMD6 


OFFSETEN 
OFFSETIN 
OLD=NEW 
OPFIR 

OPN 
OVRLAPDS 
OVRLAPDS 
PARGENOP 
PBCLEAR 
PBHALTER 
PBHALTER 
PBLOAD 
PBMNCLR 


PBMSTCLR _ 


PBMSTCLR 
PBNOHALT 
PBNOHALT 
PBSTART 
PBSTMEM | 
PBSTOP | 
PCLADMCT 
PLOEARLY 
PLOLATE 
PMFRPOL 
PMSKINSL 


~PNGNNFRN 


PNINDKLC 
PRMPOL 


PROC DATA 
~ PRVUNSEL 


PSPSEROT 
PTENDCYL 


PTNGMNN 


PTNJINSL 
PTXCMLOD 
PTXGMD15_ 
PTICLSLC 
PTICMLOD 
PT2CMLOD 


PT3CMLOD 


PT4CMLOD 


-PT7GMD15 
_ PWRRESET 


PWRRSYNC 
P1BDMRSP 
P1IGTM9F9 
PIINADMK 
P2BDMRSP 


-P2GTM9F9- 
-RAWCKDPC 
-RAWDTAIN 


RDATA 
RDBITO1 
RDBIT15 


RDBUFFEN | 
-RDMAINT 


RDYSTATS 
READ 


READY 


‘APPENDIX A C 


Description 
No halt on error | 
No roger DM | 
Normally unsettled — 
No roger DM in mode 5 
No roger DM in mode 9 © 


Not spare head and unit is 206: a 


Not a test op and not offline 


No write in mode 6 


Offset enable (variant) 
Offset in 

Old cylinder equals new cyl. 
Output fire code register 
Operation code n bits 
Disable overlapping seek 


Disable overlapping seek 


Parity generator output 
Push button clear 

Push button halt on error 
Pushbutton halt on error 
Push button load 

Push button main clear 
Pushbutton master clear — 
Pushbutton master clear 
Push button no halt 
Pushbutton no halt 


Push button start 


Push button step memory 
Stop pushbutton 


Part of clear add mark CNTR 04, 07 Phase lock oscillator 


Phase lock oscillator late 


Pre-mult and fire polynomial | 
Part 5 of K term of insecloc 
Part n of go to mode n from n 


- Part n increment disk log CNTR 
Pre-multiplication polynomial - 
Processor data | . 


Previously unselecte | 
Serial data out of the PSP reg. 
Part of end of cylinder 


Part n of go to mode nn : 
Part n of J term for INSELOC . 
Part x cm load 
Part x of go to mode 15 
Part 1 of CLSECLOC | 
Part 1 CM load 

2 


Part 2 CM load 
Part 3 CM load 
Part 4 CM load 
Part 7 go to mode 15 
Power on reset. 


- Power on reset synchronized 7 


Part 1 bad DM response - 


Part 1 go to mode 9 from 9 - 
Part 1 of INADRMK 

Part 2 bad DM response : 
Part 2 go to mode 9 from mode 9 


Raw clock to DPC | 


_ Raw data in © 


Read data | 

Result descriptor bit 01 

Result descriptor bit 15 

Read buffer enable 

Read maintenance operation 
Ready status — 

Read operation 7s 
DDEC ready to transfer data | 


_ Schematic 

41.03 
03.01 | 
~~ 03.02. 
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Signal Name 


RELADDR 
RELDATA 
RELOC 
RELPASS2 
REMOTE 
REMOTSW 
RESDESEN 
RESTORE 
REVSDONE 
ROGERDM 
ROGERINC 
RWV 


SECMPXRBN 


SECNTCLR 
SEEKINCL 
SELECT 
SEL84ADR 
SEND ERD 
SENDSTS 
SERDTA=0 
SERDTAIN 
SERHEDR 
SERMPXRO 
SERMPXRI1 
SERTOPSP 
SERVOERR 
SETSKSTS 
SETXBUSY 
SGLSECTR 
SGLSECTR 
SKSTATUS 
SPAREHED 
SPRVRFY 
SRD 
SRDTDLYD 
STADRCMP 
START 
STBLKRDY 
STDTAXFR 
STEPENAB 
STEPMEM 
STERDOUT 
STMMRD 
STMMWT 
STOP 
STROBADR 
STRTLTCH 
STUKDATA 
ST25TIMR 
ST250TMR 
ST8TIMR 
SWBUSEN 
SWDSPEN 
SWDSPEN 
SWLOCAL 
SWNN 
SWTODR 
SOCTRL 
SICTRL 
TESTOP 
TMOT25MS 
TMOT250U 
TMOTS8SEC 


-T™250206 
TRCKDPC 


TRGTRESN 


TRYDIAG 


APPENDIX A CONT. 


Description 


Relocate using address data 
Relocate using DPC data 
Reloate operation 

Second pass of relocate op 
Remote (on line) 

Online switch (front panel) 
Result descriptor enable 
Restore or rezero (the drive) 
Revolutions done (256 ADMKS) 
Mark bit DM 

INCSECLOC when roger DM received 
Read write or verify 

Sector multiplexer 

Clear sector counter 

Seek incomplete 

Select 

Select sector 84 address 

Read extended result descr.op. 
Send status 

Serial data = zeros 

Serial data in 

Serial header 

Serial multiplexer 0 

Serial multiplexer 1 

Serial data to PSP registers 
Servo error 

Set seek status 

Set exchange busy flip-flop 
Single sector switch 

Single sector 

Seek status 

Spare head 

Spare sector verify 

Send result descriptor 

Serial data delayed 

Start address compare 

Start local operation 

Force drive status to not ready 
Start data transfer 

Step enable 

Step to next memory address © 


Start erd out Lt, Heseée <eeer . 


Start memory read 

Start memory write 

Stop pushbutton 
Strobeaddress _ 

Start latch 

SERDATAIN stuck high or low 
Start 25ms timer 

Start 250 microsecond timer 
Start 8 second timer 

Switch bus enable 

Enable stepping of maint. add 
Switch display enable 

Switch to local 10 mhz clock 
Maintenance panel switches 
Switch to drive 10 mhz clock 
SO control 

S1 control 

Test operation 

25 msec timeout 

250 usec timeout 

8 second timeout 

250 usec timeout and 206 
Transfer clock to DPC 

Pull up test point n 

Try diagnostics 


Schematic 


04.07 
04.07 
12.05 
12.05 
13.01 
40.02 
10.01 
11.01 
15.01 
04.01 
05.04 
11.03 
02.02 
01.06 
17.08 
17.08 
12.05 
04.07 
11.01 
09.08 
11.03 
02.03 
10.03 
10.03 
21.03 
12.04 
12.03 
07.02 
13.01 
23.02 
15.04 
11.02 
12.05 
09.01 
10.06 
15.01 
13.04 
12.03 
15.01 
13.02 
13.01 
11.02 
21.04 
09.075 
13.01 
06.05 
13.01 
11.02 
11.02 
03.06 
03.02 
13.02 
13.01 
23.02 
03.02 
23.01 
03.02 
15.02 
15.02 
04.07 


— 16.04 


— 16.04 
16.04 
06.02 

— 03.04— 

~~ 20.05 

— 04.05 
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Signal Name — 


TSTSTKDT 
UNITEQL 
UNITNSEL 
UNIT2*N 
VERIFY 
WDTA32BT 
WERSO 
WNNA 
WNNB 
WNNB 
WNNBNN 
WNNBNNA 
WNNBNNA 
WNNBNNA 
WNNBNNA 
WNNBNNB 
WNNBNNB 
WORD2*N 
WRADR 
WRD 
WRDA 
WRD0-31A 
WRFIR 
WRITDIAG 
WRITE 


WRITEA 


WRLOKOUT 
WRTMD6 | 
WRZ 

WRI 
WR32HEDR 
WTPROCDT 
W64B 
W96-127B 
XMENABLE 
XMEN+TD 
XMITENAB 
XMTNPERR 
206-207 
206BFM 
207BFM 
207FRER 
21ZR 

24ZR 


Signal 
ADRIDXUP 


ADRIDXUP 
Bit2*0 


_ Bit2*1 


Bit2*3 

BIT2*2 

BIT2 3 
BUFDCM 
CK10DRV 
CK10TEST 
DMDATAIN 
ENCLDIAG/ 
ENCLDIAG/ 
FIRMCMPEN 


INTTRIG 
MODE01 
MODE02 


APPENDIX A CONT. 


Description — 
Test stuck data 
Unit equal 
Unit n selected 
Unit select bits 
Verify operation 
Write 32 bit firecode for 207 
Fire state machine state zero — 
Word decimal outputs 
Word decimal outputs 
Word decimal outputs 
Word nn bit nn 
Word nn bit nn ficenties 
Word nn bit nn decodes 
Word nn bit nn decodes 
Word nn bit nn decodes 
Word nn bit nn decodes 
Word nn bit nn decodes 
Word counter output 
Write address 
Write data 
Write data 
Word counter is at 0 thru 31 
Write fircode 


‘Diagnostic write fire code 


Write operation 

Buffered write 

Write lockout 

Write in mode 6 

Write zeros 

Write ones 

Write 32 bit address header 
Write processor data 

Word 64 (bit 0) 

Word 96 to 127 

Transmit enable 

Transmission error or try diag 
Transmit enable 

Transmission parity error 
High when unit selected is 206 
Buffered 206/207 (hi for 206) 
Buffered 206/207 (hi for 207) 
Firecode error (207 only) 


_ 21 zeros 


24 zeros 


USEFUL TEST AND TRIGGER POINTS | 


Description 
Pulses high when an address or 
Index mark detect DM rec,d 


Controller message 
10 mhz clock from drive 


_ Local or drive clock 


Drive message (inverted) 
Jumper this to GND to enable 


- The clear diagnostic feature 


Goes high at start of FDC22 
FRERRTEST F.C.error on sector just read 
Triggering output of trig gate JFC16 


Schematic 
~ 12.01. 
03.03. 
14.05 © 
17.01 
04.07 | 
20.06 - 
10.01 - 
18.02 
19.02. 
19.01 
_ 19.04 
18.06 
18.03 © 
18.05 
18.04 
19.05 
19.06 
18.01 © 
. 09.01 
09.01 
- 09.01 
18.01 
09.01 
~ 12.05 
04.07 
09.04 
17.08. 
09.04 
- 09.01. 
09.01 
10.03 
09.08 
19.02 
19.02 
10.01 
11.02 
16.01 
17.03 
03.03 
06.01 
06.01 
20.04 
20.04 
20.05 


Backplane Pin 


MDC23 
LHE28 
LHE27 
LHE11 
LHE10 
_ LHE11 
QFC30 
QHE06 
DDE17 
QHE19 


LBCO09 
 -BBE24 


_. GBE20 
GBE06 
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Signal 


MODE03 
MODE04 
MODE0S 
MODE06 
MODE07 
MODE08 
MODE09 
MODE10 
MODE11 
MODE12 
MODE13 
MODE14 
MODEIS5 
RAWDTAIN 
RDATA 
STOPCLOK 
STOPCLOK 
TRGPNTNN 
TRGPNTNN 
TRGPNTNN 
TRM32BT 
WORD2 0 
WORD2*1 
WORD2*2 
WORD2*3 
WORD2*4 
WORD? 5 
WORD? 6 
WRADR 
WRD 
WRFIR 


APPENDIX A CONT. 


Description 


Mode signals are high 
for the time the DDEC 
Is in that mode 


Data to and from the drives 

GOES HIGH AT START OF DATA RD. 
Triggers the clock stopper 

Feature when ENBSTP SW is down 

(5 low true 8 high true) 

Triggering inputs of TRIG gate 

(5 low true 8 high true) 

End of first 32 bits of 207 FC 

Binary output of sector 

Location counter 


Start of address write 
Goes high at start of data WRT 
goes high at start of F.C. WRT. 


Backplane Pin 


GBCO05 
GBE03 
GBCO03 
GBE04 
GBE20 
GBE06 
GBCO0S5 
GBE16 
GBC15. 
GBE13 
GBC12 
GBE12 
GBC16 
QFE23 
FDE23 
DDC28 
DDC28 
TOI5 
JFC03 
TD15 
HHE28 
LFE25 
LFC25 
LFC15 
LFC14 
LFE14 
LFE23 


LFEZ22. 


FDE15 
FBE25 
FDC14 


